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PREFACE. 



IT is ah old remark, that all arts 
and faences have a mutual de^ 
pendance upon each other. The phi- 
lofopher borrows many experiments 
from the mechanic, which aflift him 
in his fearches into nature ; the me- 
chanic avails himfelf of the difcove- 
ries of the philofopher, and applies 
them to the ufes of mankind. Thus 
men, very different in genius and 
purfuits, become mutually fubfeyvi- 

a 3 ent 



PREFACE. vii 

whkif aloae, as m a firm hafis^ can be 
built that true fcience of nature y which 
is not taken up in vain and fruitlefs 
fpeculattonsy but effedfually labours to 
relieve the neceffities of hutnan life* 

Amongst thefe vulgar arts, that 
of making &lt, or of preparing and 
fitting it for the ufes ofmankindy hatH 
been thought \yorthy the notice of 
many great and learned men, as well 
amongft the antient as moderns. Thus, 
many things relating to this art are 
recorded by Cato^ and Pliny the Na- 
turalift. And, if we fearch the wri- 
tings of the moderns, we fhall find 
the improvements in this art care- 
fully colle<^ed by George Agricola^ 
Frederick fioffman^ and many other 
excellent phyftctans j to which body 

a 4 of 






via PREFACE. 
of men we are chiefly indebted for 
thofe memoirs, that have been tranC- 
mitted to us, relating to its hiftory. 
Had thofe great men been as diligent 
in improving this art, as they were 
in recording the improvements made 
in it by others, there virould not now 
have been occafion to remark, that, 
after the practice of (o many ages, an 
artfoftmph^ and w'tthal fo neceffary^ 
hath not yet been brought to any great 

degree of perfeBhn, 

' TiTA T this art was capable of great 
improvements, efpecially as pradifed 
in Britain, was the fentiment of the 
Roy at Society foon after its inftitution; 
at which time that renowned body 
was very intent upon bringing it to 
greater perfcdion ; as may be gather- 
ed 
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ed from the inquiries and fuggcftions 
of Dr. Beal, and the hiftories of fe- 
veral metKods of making fait, which 
then were publifhed by that Society. 
And although the EngliOi have, fince 
that time, confiderably improved 
their methods of boiling fait; yet 
this art is flill praBifed with greater 
jkill and fuccefs by their allies the 
Dutch ; as the fuperior goodncfs of 
the fifli, cured with their fait, doth 
fufficiently prove. 

That auguftbody the Commons of 

Great Britain^ having there fore taken 
into confiideration the great impor- 
tance of this art, judged fome im- 
provements propofed therein worthy 
of its regard and encouragement ; well 
knowing, that could this be brought to 

the 
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the fame perfeBton m Bntam, as m 
fome neighbour'mg countries y large fums 
of money might be favedin the nation-^ 
which are now annually paid to the 
French and other foreigners ; its fijhe- 
ries might he greatly improved'^ and 
its navies and commerce^ and many 
of its richefi colonies would no longer 
depend upon its enemies for one ofthofe 
neceffariesy without which they cannot 
hefupported» 

These confiderations have in- 
duced me to give a brief account of 
the various methods of making fait 
which now are ufed in Great Bri- 
tain, and in other countries where 
this art is praftifed with more fuc^ 
cefs ; and alfo to attempt feveral fur- 
ther improvements in this art for the 

ufa 
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tifeof the Britifti dominions . How far 
i have fucceeded in thefe attempts will 
beft aj^ar, if the public {hall think 
the following propofals fo far worthy 
of their attention as to merit a fair and 
impartial trial. The principal conclu- 
fions, deduced from a variety of ob- 
fervations and experiments, are as fol- 
lows. Firft, That l^y the methods here 
propofedy an excellent hay fait may be 
made in Brit ainy in very large qtionti- 
tieSf fo as to be afforded cheaper than 
at the prices paid for foreign fait i and 
that the Britijh colonies in America 
may very commodioufly he fupplied 
with bay fait of their own manufaBurCy 
without havmg recourfe for it to the 
Frenehy Spaniardsf and Portugueze, 
Secondly, That, by the methods here 
propofedy an excellent land of refined 

white 
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white fait may be made m Br'ttatn, as 
well from fea water ^ and rock falt^ 
as from natural brine ^ in any quanti- 
ty wanted, fo as to be afforded cheaper 
than foreign bay fait ; and which will 
alfo be better than common bay fait 
for curing fifhy fie fh^ and other provi-^ 
Jions, 

In forming thefe conqlufions, I have 
had an impartial regard to truth, 
and to the utiHty of the public, with- 
out attending to the private advan- 
tages of any particular fet of men. 
Some things perhaps may here be of- 
fered which have efcaped the notice 
of others . The fe nfe of this, toge ther 
with a defire of promoting the public 
advantage, have induced me to com- 
municate the following (heets. And I 

rather 
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rather chofe, at this time, to fubmic 
them to the candour of the reader, 
defe<Sive as they are, than by defer- 
ring the publication with a view of 
making them more accurate, to let 
flip the prefent occafion ; which in- 
deed feemed the mod favourable for 
attempts of this kind, as the nation is 
at prefent engaged in war with feve- 
ral potent enemies, from whom it 
hath heretofore been chiefly fupplied 
with this commodity. And more ef- 
pecially as by the late acquifltion of 
Cape Breton y an opportunity is offered 
of extending the Briti/h ^Jheries, to- 
wards which there feems a laudable 
zeal in the nation ,• wherein an opi- 
nion hath aifo prevailed, that tbe ejia- 
bltjh'mg of fi/Joeries in the North of 
Scotland would be the befl: means of 

afford in rr 
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afFording an ufeful employment to the 
more uncivilized inhabitants of that 
part of the kingdom ; for carrying 
on of which they are moft commodi- 
oufly fltuatcd. 

What Mr. Lowndes hath lately 
done towards the improvement of 
brine fait, may, perhaps, by fome, be 
thought to fuperfede the neceffity of 
any {\ixthersittempts for improvi»g and 
extending our fait manufaBure, I am 
very far from defiring to depreciate 
the endeavours of that gentleman, 
which have met with parliamentary 
encouragement ; and had his difcove- 
ries appeared to me fufficiently com- 
pleteand extenfive, I (hould not have 
given the public and myfelf this trou- 
ble, i make no doubt but that the 

fpecimen 



PREFACE. XV 

/pecimen of fait, which he exhi- 
bited before the College of Phyfi- 
cians, was a Jlrong and pure /aif^ 
fince fuch it^appeared to that mod 
learned body. Whether the ai^m 
mixed with it (agreeable to the anci- 
ent pradiceof the Cheftiire fait boil- 
ers) contributed any thing to its good- 
nefs, will be more properly confidered 
in another place. It is only neccf- 
fary here to obferve, mjujiijication of 
the prefent undertaking, that Mr, 
Lowndes's method of making fait 
for curing provifions, doth not ap' 
pear to be the heft that may be put in 
praftice ; fince I hope to fhew, that 
by other methods a purer and jkonger 
Jalt ma*^ he made-, and at a I'efs expence. 
Neither is his method {o general and 
extenjive as feems to be required 

for 
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for the public good ; fincc Mr. 
Lowndes confines it almoft entirely 
to boiled brine fait ; and hath given 
no directions concermng the pre- 
paration of bay ialt. He indeed 
propofes to meliorate the Britifh 
fea fait, but feems to defpair of 
preparing a fait either from fea wa- 
ter, or the EngliOi rock-ialt, fit for 
the ufes of the navy or fiOieries ; 
although the Dutch fait, which is 
the ftrongeft and pureft boiled fait 
now made, is entirely a marine 
fait, and even the brine, of which 
Mr. Lowndes makes his fait, is only 
a folution of the Englifli rock- 
falt, often in very impure water, 
^ is well known to naturalitts. 
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Of Salt in general 

TH £ fait, whldi we ufe is a feaTon- 
ing to our food, is, of all falts, the 
moA excellent % and alfo the moft 
common. It hath pleafed the author of 
nature to provide mankind with ample (lores 
of this moft ufcful and neceflary commodity. 
There are few countries which do not 
afford vaft quantities of rock or foflil fait. 
* Mines of it have long been difcovered and 
wrought in England, Spain, Italy^ Germany, 
Hungary, Poland, and other countries of Eu- 
rope. In feveral parts of the world, there 

* The fuperior excellency of common falc, appears 
from its extraordinary ufes to mankind in their food, its 
admirable tScAs upon metals, and many other properties. 

^ Amongft the fait mines of chief note are thofe of 
Northwich in Chefhire, Alromome in Calabria, Hall in 
Tyrol, Cardona in Catalonia : alfo thofe ftupendous mine^ 
at WiJixka in Poland, and So6wir in Upper Hungary ; 
cf which fee accounts in P^/V. Tran/i N*. 6 1 and +13. 
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2 INTRODUCTION. 

are huge mountains which wholly confift of 
foffil fait. 3 Of this kind are two mountains 
in Ruffia nigh Aftracan ; feveral in the king- 
doms of Tunis and Algiers in Africa j and 
feveral alfo in Afia ; and the whole ifland of 
Ormus in the Perfian gulph almoft entirely 
confifts of foffil fait +, The new world alfo 
is ftored with treafures of this ufeful mine- 



' The reverend and learned Dr. Shaw gives us the 
following account of the fait of omc mountains in 
Algiers. " Jibbel Had-def!a is an Entire mountain of 
*' fait, fituated near the eaftern extremity of the lake 
** of Marks. The fait of it is of a quite diSerent quality 
^^ and appearance from that of the falinas, being as hard 
'^ and folid as ftone, and of a reddifh or purple colour. 
** Yet what is waflied down from thefe precipices by 
" the dews, attaineth another colour, becoming as white 
'^ as fnow, and loQng that fhare of birternefs which 
*' is in the parent rock fait. The felt of the mountains 
** near Lwotaiah and Jibbel Minifs is of a grey or 
^' blueifli colour, and, without fubmitting to the like 
*« accidental purification as at Had-deffa, is very agree- 
^ able to the palate j the firft efpecially> being fold ac 
" Algiers for a penny the ounce.*' See his Travels^ 
p. 229. 

* '^ Sunt et montes nativi falls, utin Indis Oromenus, 
^^ in qua lapicidinarum modo cseditur, renafcens : ma- 
*^ jufque regum vedtigal ex eo eft, quam ex auro atque. 
'^ margaritis. Efibditur et e terra, ut palam eft, hu- 
^^ more denfato, in Cappadocia. Ibi quidem caeditur 
'* fpecularium lapidum modo. Pondus mj^um glebis^ 
<( quas micas valgus appellat. Carrhis Arabiae oppido 
f ^ muros domofque maffis falis faduntt aqua ferruminan<« 

ics,*' Itt Plimus Nau Hj/i. lib. xzxi. c. 7. 
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ral, as well as with all other kinds of fubter- 
ranean produftionss. 

Moreover, the fea affords fuch vaft 
plenty of common fait, that all mankind 
might thence be fupph'ed with quantities 
fufficient for their occafions. 

There are alfo innumerable fprings,' 
ponds, lakes, and rivers, impregnated with 
common fait, from which the inhabitants of 
many countries are plentifully fupplied there- 
with. 

In fome countries, which are remote from 
the iea, and have little commerce, and 
which are not blefled with mines of fait, or 
ialt waters 5 the necefiities of the inhabitants 



5 ^* In thefe parts (of Peru] ie alfo found great 
^ abundance of the mine or rock fait, which is nMiT/ 
" and tranfparenr, looking like the pureft cryltal. Jul- 
" loma hath in it plentiful veins of this kind of file. 
^^ Many years ago the inhabitants of Curagnara de Ca* 
*^ rangas have enriched themfelvcs by digging of rock 
** fait 'y and of late years they have difcovered veins of 
*' it near the river of Langacollo. But the fait mines 
*^ of Yocalla, v^rhich God hath created near unro the 
^^ rich mountain and cicy of Potofi, that nothing might 
** be wanting that was neceffary for the working of its 
^^ ore, yield fuch abundance of fait as is incredible^ 
^* whereof is daily fpenc in the working of metals at the 
^ leaft fifteen hundred quintris, and this condimption 
^ hath lafted for many years/* Alonfo Barba, Tnatifi 
cfmttaU^ mirusy (*fc* Chap. vii. 
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4 INTRODUCTION. 

have forced them to invent a method of ex- 
tracting their common fait from the afhes of 
vegetables ^. 

^ The muriatic fait of vegetables was defcribed by 
Dr. Grew under the title of lixiviated marine fait. Leew- 
enhoeck obtained cubical cryftals of this fait from » 
lixivium of foda or kelp, and alfo from a folution of 
the lixivial felc of Carduus bcnedidlus, of which he hath 
given figures in a letter to the Royal Society, publifljed 
in N^. 175 of thdr Tranfa^ions. Dr. Dagner, in jf^^ 
Acad. N. C. vol. v. obf. 150. takes notice of great 
quantities of it which he found mixed in pot-aflies. And 
the ingenious Dr. Fothergill extrafted plenty of it from 
the aflies of ftrn. See Medical EJfays^ vol. v. arti- 
cle xiii. 

The muriatic fait which the excellent Mr. Boyle er- 
trafted from fandiver, and fuppofed to be produced from 
the materials ufed in making glafs, was doubtle(s (epa- 
rated from the kelp made ufe of in that procefe. See 
his Works abhr. by Dr. Shaw, vol. iii. p. 375. Kunkel 
alfo informs us Obf. Chem, poft. p. 13^. that he took 
an alcaline fait, and after calcining it with a moderate 
fire, diflblved it in pure water, and placing the folution- 
in a cool cellar, obtained from it many cryftals of a 
neutral fait. H« fuppofes that the alcaline fait was by^ 
the procefs converted into this neutral fait. But *tis 
more reafonable to believe, that the- alcaline (ak which 
he applied was not pure, but mixed with the muriatic 
fait of vegetables, which by this procefs was only fepa- 
rated from it. 

'Ti6 doubtlels chiefly this muriatic fait, which,, in fome* 
of the inland parts of Afia, they extract from the aflies 
of duck>weed, and of Adam's fig-tree, and ufe for their 
common fait. An obfcure defcription how this fait is 
made in the kingdom of Afem, may be feen in Mon* 
fieur Tavernicr's Voja^esy Part II. book ii. chap. xvii. 
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In fliort, this fait is difpcrfcd over all na- 
ture ; it is treafured up in the bowels of the 
earth ; it impregnates the ocean ; it dc- 
fcends in rains ^ • it fertilizes the foil ; it 
«:ifes in vegetables ; and from them is con* 

That «tey are able in ihofc countries to make com- 
mon falc to profit from vegetables, ou<»h'" not to be 
wondered at, (ince I have been afTured by a gentle- 
man of great worrh, who had the beft opportunics of 
of informing himOlf, that at Dehli and Agra, capitals 
of Indoftan, fait is fo fcarceas ufually to be fold for half 
A crown a pound. We may therefore give foo^e credit 
to Marco Polo, when he informs us, that in the inner 
parrs of the fame quarter of the world, in the province 
of Caindu, lying weft of Teberh, the natives nfed falc 
inftead of money, ic being fir ft made up in cakes and 
fealed with the ftamp of their prince ; and that they 
made great profit of this money by exchanging it with 
the neighbouring nations for gold and mu(k. Wc are 
aJfo told by Lu^iolfus, in his Hiftoria /EthiopUa^ that in 
the country of the Abiilines there are mountains of 
fait, the which when dug out \& foft^ but foon grows 
hard \ and that this fair ferves them inftead of money to 
buy all things. The fame is confirmed by Ramufio. 
See his Voyages into Mthiopia^ chap. 39 and 52. 

7 Mr. Boyle, in his treatile on the 4ltnels of the (ea, 
takes notice that not only rain water, but alfo fnow 
water is very frequently impregnated with fca fair. — lo 
a violent ftorm which happened in November 170}, 
the rain which fell in feveral parts of SufTcz was firongly 
impregnated with common (alt \ and Mr. F^eewenhoek, 
at Delft in Holland, obferved many cryftals of that falc 
left by the rain, which daflied againft his windows during 
Ike faid ftorm. Pb. Tranf. N*. 289, p. 1530—35. 
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veyed into animals^. So that it may well 
be efteemed the univerfal condiment of na- 
ture; friendly and beneficent to all creatures 
endowed with life, whether it be vegetative, 
or animal. 

Naturalists, therefore, obferving the 
great variety of forms under which this fait 
appears, have thought fit to rank the fevc-^ 

' Mr. Boyle difcovcred common fait in human 
blood and urine. I have obferved it, nor only in human 
urine, but alio in that of dogs, horfes,. and black cattle, 
Jt may eafily be difcovered in thefe, and many other 
liquids impregnated with ir, by certain very regular and 
beautiful ftarry figures which appear in their furfaces 
after congelation. Thefe figures I firft obferved in the 
great froft in the year 1739, and may probably have 
oecafion to give a fuller account of them elfewhere. 

The dung of fuch aftimals as feed upon grafs or 
grain, doth al/b contain plenty of common fait ; as ap- 
pears from the method of preparing fal ammoniacum 
in Egypt. This fait, as 'tis well known, is compofed 
of a volatile alcali, faturated with fpirit of common falt> 
and is there fublimed from foot. Now as the dung of 
camels, afles^ and black cattle is the common fewel of 
figypt ; whilft it is burning, the fire feparates from it 
« volatile alcaline fair, and alfo the acid fumes of 
common fait ; thefe uniting together in the foot fbrtn 
^ fal ammoniacum, which is afterwards feparaced from 
it by fublimation. 

From this procefi we alfo learn, that when vegetables 
are calcined (at leaft fuch of them as have undergone 
putrefadion) all their muriatic fait doth nor remain in 
their aflies ,* bat a confiderable portion of it is ieparated 
into its principle^ of an acid fpirit and a fixed alcaline 

Wrch, 

ral 
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ral kinds of it under certain general claffes ; 
diftinguiftiing it, mqft ufually, into rock or 
foiHl fait, fea fait, and brime or fountain fait. 
To which claffes, others might be added of 
thofe muriatic falts which are foupd in vege- 
table and animal fubftances. 

These feveral kinds of common fait often 
differ from each other in their outward form 
and appearance, or in fuch accidental pro- 
perties as they derive from the heterogeneous 
fubftances with which they are mixed. But 
when perfectly pure, they have all the fame 
qualities ; fo that cbemifls, by the exadleft 
inquiries, have not been able to difcover any 
effential difference between them 9. 

^ ^^ Ut igirur noftra hac de re innotefcac fenrencif, 
" banc inrerponimus : ficud in tott unlverfi hujus com- 
^' page, una camum eft aqua, unus perfermencacionem 
^^ paratus fpiritus ardens, unus mercurius, unum volatile 
^^ (al, unum acidum nicrofam ac vitrioUcum fjl ^ ica, 
^^ pari ratione unum ideroque fal commune eft : fed 
" quum plurcs alienae, terrese, lapidofas, fulphureae, caU 
*^ cariae minerales ac pingucs parciculx cum hifcc cor- 
*^ poribus coonubium incanr, diverfa exinde emergic 
^ eorum indoles; et fal commune idem femper obti- 
" neret ingenium, fi quis pingues, terreas, calcareafque 
*^ partes ab illo arcificiose fcgr^are noffet.*' Hoffman 
Defalinis Hallenf. cap. viii. 

Dr. Lifter indeed (in his treatife De font. Med, An- 
gliay L. i. c. i. §iii.) takes notice that the cryftals of 
iea fait differ fomewhat in figure from thofe of fountain 
and foflSl fait 3 and fcems to think this a great difcovery. 

6 4 Leading 
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Leaving therefore thcfe divifions to thofc 
whom they may concern ; it will, for our 
prefent purpofe, be more proper to diftinguifli 
common fait after a different manner, into 
the three following kinds, viz. into rock or 
native fait, bay fait, and white fait. 

By rock fait, or native fait, is underftood 
all fait dug out of the earth, which hath 
not undergone any artificial preparation. 

Under the title of bay fait may be ranked 
all kinds of common fait extradied from the 
water wherein it is diffolved by means of the 
fun's heat, and the operation of the air. Whe- 
ther the water, from which it is extra<5ted, 
be fea water, or natural brine drawn from 
wells and fprings, or fait water ftagnating in 
ponds and lakes. 

Under the title of white fait, or boiled 
fait, may be included all kinds of common 
fait extradled by coftion from the water 
wherein it is diffolved ; whether this water 
be fea water, or the fait water of wells, 
fountains, lakes, or rivers ; or water of any 
fort impregnated with rock fait, or other 
kinds of common fait '°, 

Bnt others aflert that this difFerence is only. accidental 
and not conftant ,• proceeding from feme particular cir- 
ipumftances attending the cryftallization. 
»° The following relations extrafted from Alonfo Bar- 
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The firft of thefe kinds of fait is in fevc- 
ral countries found fo pure, that it ferves for 
moft domeftic ufes, without any previous 
preparation (triture excepted.) But the Eng- 
lifh foffil fait is unfit for the ufes of the 
kitchen, until, by folution and codtion it 
is freed from feveral impurities, and re- 
duced into white fait. The Britifli white 
fait alfo is not fo proper as feveral kinds of 
bay fait for curing fifh, ^nd fuch flefli meats 
as are intended for fea pi^ovifions, or for ex- 
portation into hot countries. So that for 
thefe purpofes we are obliged, either wholly 
or in part, to ufe bay fait, which we purchafe 

ba feem very particular. *' In the Lipes—^there is a fmall 
" lake upon the top of a little hill — in the middle of 
^^ which lake the water boils and leaps up, focnetimes 
^^ more, fomerimesle's^ making a frightful noife. Out 
" of curiofity I went to fee ir, and found the noife and 
^* motion of it fo terrible, that with reafon there be 
" very few that dare come near the mouth of it. The 
'^ water is thick to that degree, that it looks more like 
" dirt than water. There is^one fmall gutter where it 
" runs over ; and the water that iffueth forth becomes 
^^ red falc as it runs along in Hale channels. This 
*' is a mighty ftrong fait, and has twice the virtue of 
^' common fait in the working of metals. It hath alfo 
^* been found to be an excellent remedy for the dyfcn- 
^' tery j perchance it hath in it a mixture of the red 
^^ alum that gives it both colour and fpirir. Hard by 
^^ this lake runs a vein of Piedra Judaica, and the 
^, country thereabouts is full of mines of copper.'* 



10 INTRODUCTION. 

in France, Spain, and other foreign coun- 
tries. 

The following flieets were wrote with a 
defign to remove thefe inconveniences, by 
fhewing how the fubjefts of Great Britain 
may be fupplied with fait of their own ma- 
nufadure, fit and fufficient for all their 
occafions. But in order that the methods 
here propofed may be better underftood, and 
that the reafonablenefs of them may more 
fully appear, it will be necefTary to premife 
a brief account of the feveral ways of pre- 
paring bay fait as well as white fait, fo 6r 

" A lesgue-and a half from JuHoma, in the province 
** of Pacages, there be many fait fprings that, as they 
*^ gufli Out of the ground, in a fliort time become pure 
^^ white fait, witfawout the help of any art; and they 
'^ increafe into heaps of fait un[il the winter rains dif- 
^^ folve and fweep them away." N. B. This laft ac- 
count is confirmed by Herrera. 

'Twould be difficult to determine to which of the 
claffes here mentioned thofe two kinds of (alt belong. 
It being uncertain, from the dcfcription, whether they 
are foffil falts, or fairs boiled by fubterraneanheat, or, 
laftly, falts coagulated by the heat of the fun. The 
firft kind is a very impure fair, feeming to jcontain a 
large quantity of ferruginous earth, and probably alfo a 
inineral alcali, as may be conjedured &om its eSsAs 
upon metals. It feeros to be emitted from a fiery fpi- 
racle, much refembling that called La Salfa in the tern- 
tory of Modena ; which, Ramazzini informs us, con- 
^ually boils with meked bitutneq. 

9$ 
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as they are come to our knowledge. For 
from this hiftory we may form a judgn.ient 
how far the methods now in ufe are proper, 
in what deficient, and where erroneous, d.nd 
how they may be improved. The fame 
hiftory will alfo contain many obfervations 
and experiments which are required in de- 
monftrating the propofitions in the third and 
fouxth parts of this treatife. 
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PART I. 

The A R T of preparing 

BAY SALT 
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CHAP. I. 

Of B AY Salt in general. 

IN relating what I have been able to 
coUeft concerning the feveral ways of 
making fait, which now are, or formerly 
havef been in ufe, order requires that the more 
fimple methods fhould firfl: be defcribed, 
and afterwards thofe which are more artifi^ 
cial and compounded. It will therefore be pros- 
per, in the firft place, to relate the feveral 
methods of preparmg bay fait, fo far as they 
have come to our notice ; and where the 
^bjcft will admit of it, I ihall draw exam- 
ples 
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pies from the praftice of thofc who are em- 
ployed in preparing that conunodity for the 
ufe of the Britifti dominions. 

Bay fait may be divided in general into 
two kinds. Firft> bay fait drawn from fea 
water; as is pradlifed in France^ Spain> 
Portugal, and many other countries. Se- 
condly, bay fait extracted from fait fprings^ 
ponds, and lakes ; as at the Cape de Verd. 
iflands, in Africa; and at Salt-Tortuga^ 
Turks liland, and nKiny other parts of 
America. 

The firft kind is imported, in large 
quantities, into Great Britain and Ireland > 
and our American colonies, and fiftieries, in 
times of peace, are chiefly fupplied with the 
latter ; but now in time of war, they have 
large quantities of bay fait from Lifbon, and 
other parts of Portugal. 

CHAP. IL 

Of bay flit extraSled by a total exhalation 
of the water wherein it was dijfohed. 

BA Y fait is prepared in a manner the 
moft fimple and eafy^ when the water 
of ponds and lakes impregnated with fait i? 
totally exhaled, by the force of the fun 

2 and 



€€ 



i4 Tbe art of preparing 

and air, and the fait is left concreted into a 
hard cruft, at the bottom of the lake or 
pond. 

Of fait thus prepared we have many in- 
ftances in federal parts of the world '. Thus, 
" In the Podelian defert near the river Bo- 
** ryfthenes is a fait lake, whofe water, by 
" the heat of the fun, is wafted, and turn- 
" ed to fait, like unto ice; fo that the 
people ride into it with horfes and wag- 
gons, and cut it into pieces, and carry it 
away */* I was alfo informed by a 
worthy friend 3, who long ferved as a phy- 
fician in the Ruffian armies, that in the 
fame part of the world, viz. on the Ruf- 
fian frontiers towards Crim Tartary, he had, 

« ** Siccatur in lacu Tarcntino aeftivis folibus, co- 
*< tumque ftagnum in falem abit, modicum alioquin, 
^^ alcitudine genua non excedens. Item in Sicilia in 
•' lacu, qui Conanicus vocatur, ct alio juxta Gelam. 
** Horum extremitates tantum inarefcunt ; ficuc in 
** Phiygia, Cappadocia, Afpendi, ubi largius coquitur, 
" et ufque ad medium lacum,** Plin. Nsitur, Hift. 
Lib. xxxi. €• vii. 

* This account is extrafted from the Polifli hiftorian 
Cromerus. See VhlU Tranfa£iiom abr. by Lowth§rp^ 
vol. ii. p. 525. 

5 Dr. Thomas Humphrey, who was phyiician to 
the army under Field Marihal Lacy, in the lailt expedi- 
dition of the Ruffians againft Crim Tartary, where he 
died of a contagious diftemper. 

in 
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in the fummer feafon, travelled over vaft 
dcfert plains, where grew neither tree nor 
herb, and which, for many miles together, 
were covered over with fait \ 

We are told of a falina of this kind in 
the Weft Indies, called Garci Mendoza, forty 
leagues long, and fixteen broad ^ But the 
learned Do6tor Shaw hath given us the 
moft accurate defcription of feveral of thefc 
falines in the kingdom of Algiers ^, which 

* The Valley of fait mentioned in ficred Scripture, 
where David (mote the Syrians, and flew i8,oo of 
them, is fuppofed to be that nigh Tadmor : another of 
the&me kind there is nigh Aleppo. Ph. Tr. N^. 27, 

* '^ The fait pits called Garci Mendoza, are none of 
*' the moft inconfiderable wonders of this new world. 
*^ Thofe pits, are called Garci Mcndoxa, for their big- 
*^ nefs, becaufe they be forty leagues long, and, where 
*' narroweft, fixteen broad. And alfo becaufe that 
^^ fometimes in the middle of that fpace are difco* 
*' vered as it were wells that have no bottom, and 
'' great overgrown fifties are feen in them. It is very 
** dangerous travelling over this fpace of ground, for 
^^ fear of lofing one's eye- fight; becaulc the great 
^* gliftering of the fun beams upon that place of 
" cryftal, puts Out one's eyes, unlefi they be defend- 
•^ ed with black tiffany- There is d^ingcr of life, 
^ alfo, in that journey : it having happened, that going 
*^ over that place, the traveller and his horfe have both 
^ been fwallowed up, leaving no manner of marie 
*' behind either of them." ytl^f§ Barta. 

^ *« The fait pits of Arzew lye furroundcd with 
^^ mountains, taking up an area of about lis miles hi 
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in winter are fait lakes, but dry plains vck 
fiimmer ; at which feafon large quantities of 
fait are dug out of them for fale. Salinas 
of the fame kind have been taken notice of 
by travellers, in many other parts of the 
world ; but thefe already mentioned are 
fufficient for our prefent purpofe. 

CHAR IIL 

Of bay fait drawn from the brine of pond$ 
and lakes andfirjl of fait thus prepared''^ 
in the Cape de Verd ijlands. 

ALdiough the Englifh have, for a long 
time, prepared vaft quantities of bay 
fait in the Cape de Verd iflands ; yet no one 

^^ compafs. They appear like a large lake in winter, 
*' but arc dry in the fummer, the water being then ex- 
*« baled, and the falts left behind cryftallized. In dig- 
*' ging they pafe through different layers of this fair, 
*' whereoffomearean inch, others more in thicknefs, in 
" pnoponion, I prefume, to the faline particles the wa- 
*< tcr was impregnated with, before their refpcftive 
^^ concretions. This whole area is made up of a 
^^ fucceffion of fuch fimilar ftrata heaped one upon 
<< another: and in the fame manner are the falinas 
** betwixt Carthage and the Guletta, thofe of the Shotr, 
** and of other places, either bordering upon, or lying 
«* within the Sahara.** Dr. Shaw's Travels^ p. 229. 

^< Of the like quality and flavour \& the fait of 
^< the lake of Marks, and other leffer plains of the 

hath 
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hath hitherto given fo cxslA and dear an 
account of the method of preparing it there^ 
as the nature of the fubjedt doth feem to 
require. The following account was coU 
ledted chiefly from the relations of feveral 
perfons of credit^ who themfelves aflifled in 
making fait at thofe iflands. 

The Cape de Verd ifles which afford fait, 
are chiefly Mayo, Bonavifb, and ^11. 
The fubjeds of Great Britain have enjoyed 
the privilege of making fait, at certain fali- 
nx in the two BrA mentioned iflands, ex« 
clufive of all other nations, ever fince the 
marriage of king Charles the Second with 
the Infanta of Portugal. They do not pay 
any acknowledgment to the king of Portu-^ 

^ fame nature. Thefe are ufually called Sibkab, or 
** Shibkab, i. /. fidtUh plats of pound ^ being com- 
^ monly overflowed in wimer (at which time they ap« 
<< pear like fo many cxtenfive lakes) but dry all Turn- 
*^ mer, when they may be taken for fo many bow* 
^ ling greens, prepared for the turf. Some of theie 
<^ Shibkahs have a hard and folid bottom, without 
^ the leaft mixture of gritty mould, retaining the (ak 
^ that lyethcryftallized upon them fifter rain. But others 
^^ are of a more oozy abforbent nature, feldom pre« 
<^ fervipg any faline incruftations upon the furfice. The 
<^ 'chief fubftratum of the Shibkah £1 Low-diah iSf 
<^ like a tefTelated pavement, o^de up of various linle 
«« cubes of common fait." Id.f, 230. 

C gal 



iS ^he art of preparing 

gal for ,this privilege ; only, of late years, he 
hath impofed a ^tax, paid by the Britifh cap- 
tains for every afs which they hire of the 
inhabitants to carry the fait to their boats. 
The time of making the fait, is in the dry fea- 
fon of the year ; w^hich, in thofe iflands, is 
ufually from the latter end of November, to 
the beginning of July. Thofe, therefore, 
who would load with fait, endeavour to be 
there in the month of December, or Janu- 
ary» On the weft fide of Mayo, or May, 
they bring their fhips to anchor in a pretty 
good road, at a hundred or two hundred 
yards diftance from the fhore. As foon as 
they are on fhore, they find themfelves up- 
on a bank of light loofe fand, fifty or fixty 
yards broad. And when they have pailed 
this bank, they enter upon the falina, or fait 
marfh 3 which lies between the fand bank, 
and fome fmall hills beyond it. This fali- 
na is a plain, about half a mile broad and 
a mile long, the greateft part of which is 
hollowed out in fait pits, filled at the pro- 
per feafon of the year with a ftrong brine, or 
pickle (as the failors term it) to the depth of 
about eight inches. 

Several writers aflert, that this brine 
is only fea water^ which flows through a 

hole 
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hole in the fand bank, like a fluice, and that^ 
only at fpring tides. Thofe that I have con-- 
verfed with, who made fait there, could 
give no certain information in this particular^ 
only faid they had never feen any fuch fluice, 
but had obferved more brine irt the fait pita 
at fpring tides, than at other times. But, as 
it is certain that there are feveral fait ponds 
in Bonavifta and Sail, which have no com* 
munication with the iea ; and that all the 
fprings nigh the falina in the ifle of May 
have a brackifh tafte, and are impregnated 
with fait ; and that the brine in the pits is 
much ftronger than fea water ; and that it 
is weakcft in the pits which are fartheft from 
the fea, growing flronger as it falls by a 
gentle defcent into the pits which are nigher 
the fhore ; thefe and other reafons fcem to 
prove, that this flrong brine does not pro- 
ceed from the fea, but fprings from the 
hills adjoining to the fait marfh. And this 
may po^Hbly be the cafe, although it fhould 
be true, that the brine flands higher in the 
pits at fpring tides, than at other times. For 
the fea water^ although it may not flow inta 
the pits at fpring tides, may notwithflanding 
at fuch times rife fo high, as to prevent the 
^rine from draining out of them through the 

C z fapdj 
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fand I and may have the fame eiFedt with a; 
dam, and fo caufe the brine to ftand higher 
in the pits at fpring tides, than at other 
times '. 

However this be, it is certain rfut at the 
proper feafon of the year, the failors com-- 
monly find all thefe pits fiilled with a very 
ftrong brine, or pickle ; but fometimes, after 
long droughts^ they .find it more fcarce, and 
then dig little wells, from which they fill 

' An inftance of the fame kind I have obfervcd 
in fome wells, funk nigh the (ea fliore^. which com- 
monly afford plenty of frcfli watery but in very dry 
feafons, have only held water when the tide was in^ 
and were empty when the tide was out. The fprings 
which fupply thefe wells, run through a large bed of 
gravel, out of which the water flows, between the full 
fca and low-water mark. When, therefore,, the (aid 
flratum of gravel is quite filled with water, there 10 
conftandy plenty of it in the wells; but in great 
droughts^ when the fprings are low, all the water in 
the faid ftratum runs beneath the bottoms of the 
wells, and fprings out on the fea fliore, a little above 
the low- water mark ; except at fuch times as the tide is 
in ; for then, the fea water has the efleA of a dam, and 
retains the frefli water in the ftratum of gravel, till it 
fifes higher than the bottoms, of the wells; which are 
therefore fupplied with water; until the lea returning 
back, gives it liberty ^ain to fpring out on the fhore. 
The colliers alfo in finking a coal pit nigh WhitehaveD, 
about fifty or fiacty yards from the (ea fhore, whea 
they had funk to the level of the fea, obferved the 
water at the bottom of the pit, to ebb and flow con* 
flancly with the tide. 

their 
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their fait pits to the depth of eight inches. 
The bottom of thcfe pits is a kind of oozy 
mud that retains the brine. The failors make 
them of various forms and tizes, according 
to their fancy. Thofe who firft arrive cleanfe 
out as many of thefe pits from mud and dirt, 
as they have occafion for ; the next (hip's 
company do the fame, and ib ilicce/Iively, till 
all the pits are taken up ^ and if any more fhips 
arrive, they are obliged to wait until thoie 
who have pofleflion of the pits are ferved. 
As the frefh water exhales from the pits, the 
fait forms into cryftals, which fink to the 
bottom of the brine. Twice a week they 
draw the fait out of the pits with rakes into 
little heaps: and after the brine is fome- 
what drained from it, they put it in barrows, 
and wheel it to their large heap, where it 
drains further, and foon becomes hard and 
dry, and fit to be put on board their (hips. 
The inhabitants of the ifland willingly af^ 
fift, for hire, in making the fait ; and alio 
provide afTes to carry it to the fea fide ; from 
whence it is conveyed, by boats, on (hip» 
board. And thus, if the weather be favour- 
able, a large (hip may be loaden with fait 
in a fortnight 3 and frequently fooner, when 

C 3 (as 
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(as it often happens) the failors, on their 
arrival, find the pits full of concreted fait. 

But, on the contrary, itfometimes hap- 
pens, trat the rainy feafon continues longer 
thanufual; andther\j fhips have been delay- 
ed feveral months before they could get their 
loading. At other times the rains have 
come on very foon ; or the fea hath been io 
boifterous with tornadoes (as it ufually is 
for a confiderable time before the rains fet in) 
that no fait could be (hipped on boar4 *; or 
by reafon of tedious paflages, fhips have not 
arrived in due time. And by fuch accidents, 
many (hips have been difappointed, and 
forced to leave thefe iflands without their 
loading of fait 3^ 

* Thefe high winds alfo frequently injure the Ikir, 
by driving the fand amongft it. 

^ This trade might therefore be carried on, with 
much greater advantage, if there was a Britifli factory 
cftabliflied in thefe iflands, whofe bufinefe it Oiould be 
to make fait during the whole dry feafon, and to (ell 
it to the Bririih fubjefts, as cheap (which they well 
might) or even cheaper, than our failors can now make 
it themfelvcs^ which, as I am informed, \& feidom 
at a lower price than fixpence per bufhel. By this 
means our yeflels would not be difappoipted of their 
loading, or detained fo long as they now are; and the 
mariners would have nothing to do at thefe ifles, but 
to fliip the fait on board; which might fpeedily be 
done in large lighters, from wharfs provided for thac 
purpofe, 
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Th£ jfalt is made exadly in the fame 
manner at Bonavifta as at the ifle of May. 
The falins at both iflands are nearly of the 
fame magnitude ; that at Bonavifta alfo lies 
beyond a fand-bank, which is about two hun- 
dred yards broad. But the brine is there 
weaker and does not kern ^ fo fafl as at the 
ifle of May. And the fea being there very 
fhallow, the (hips are obliged to ride at an* 
chor at a mile diftance from the (hore ; fb 
that the failors have there a good deal of 
jjj trouble in (hipping the fait. For thefe rea* 
^fons our veflels feldom load there, when 
i they can be fupplied with fait at the ifle of 
^May, . But although thefe iflcs are only 
about eighteen leagues diftant from eacJk 
other, yet the failors have found by experi- 
ence, that the rainy feafons fometimes begin 
feveral weeks fooner, or continue longer at 
one of thefe iflands, than the other. Some- 
times, therefore, when the weather proves 
unfavourable at the ifle of May, or when 
there happens to be too great a crowd of 
fhips there ^, the failors find it more con-* 

* To kern, is a term which the failors ufe, fig^ 
nifying to corn, or to form into grains, or cryftals 
of falts. Our (alt-boilers call it graining, or faltingf 

? There are frequently fifteen or fixieen (hips loading 

C 4 venicnt 
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vcnicnt to load at Bonavifta. The weather 
at thefe iflands is feldom exceflively hot, the 
heat of the fun being tempered by frefli 
brqezcs from the fea. 

CHAP III. SEC T. n. 

Of bay fait made at Tortugas and other places 

in .America. 

OUR American colonics have, fbrnear 
a century paft, been fupplied with 
large quantities of bay lalt from Salt Torttiga, 
one of the Leeward iflands, uninhabited, fi- 
tuated nigh the coafl of CAraccos oh the 
Spanifh main'; alfo from Turks ifland, 
which lies not far from Hifpaniola * 5 and 
many veflcls freighted from North America 

with fait at the ifle of May* Some have known fifty 
ihips there together, 

' The Dutch alfo draw large quandtfes of fait from 
fome ponds in Bonairy, an iQand belonging to thero9 
not far diftant from Salt Tortuga* 

There are alfo confiderable quantities of fait made 
in feveral of the Caribbee iflands, particularly at An* 
guilla, St, Martin's, and St. Chriftopher's, 

* Dampier informs us, that there is a pretty good road 
on the fouih eaft fide of this ifl:nd, and that the fa- 
lina lies adjoining to it, within two hundred paces of 
the fea; and that, in peaceable times, he had feen 
above twenty fail of Qiips in this road at one time, 
come to lo^d faltt 
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toBarbadoes, and others oftheCaribbeeiflcs, 
were accuftomcd to go from thence to theii: 
fait iflands, and carry back a loading of llilt ; 
for which they found a market in New- 
foundland, New-England, and other Britifh 
colonies in North America. 

Thb Spaniards, for a long time, gave the 
Britifh fubje^ no moleflation in this trade. 
But, a few years before the prefent war be- 
tween the two nations broke out, they began 
to fei^e all Britifh fhips laden with fait, which 
they met with nigh their iettlements, claim- 
ing the fole property of thefc faltiflands. The 
Britifh fubjedts, unwilling to lofefo valuable a 
branch of trade, which they had long en- 
joyed without any interruption, refolved to 
maintain themfelves in it by force ; therefore 
went no more in fingle fhips, but in large 
fleets of armed vefTels. Thefe vefiels ufual- 
ly joined fleet at Barbadoes, or fbme o- 
ther of the Caribbec iflands, where feventy 
or eighty fall of them would fometimes muf^ 
ter. Before they fet forward upon the voy- 
age, they chofe a commodore, who had the 
chief command, and entered into engage- 
ments for their mutual defence ^ and then 
fet fail, ufually about the beginning of 
March. They commonly veent to ^Tortu- 
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ga 5 where, as foon as they arrived, they di- 
vided the falinae into feveral portions, allot- 
ting one for each fhip, according to its bur- 
den. Each fhip's company then ufed what 
diligence they could in coUefting the fait 
that fell to their fliare, and wheeling it down 
to the fhore, thence carried it in boats on 
board their fhip. They commonly found 
fait enough to load the whole fleet ; but it 
fometimes fell ftiort, either when the fleet 
was too numerous, or when the feafon prov- 
ed unfavourable. As foon as they had done 
fhipping the fait, the whole fleet fet fail to- 
gether, and remained united, until they 
thought themfelves out of danger from the 
Spanifh Guarda coftas ; and then each (hip 
fteered towards its intended port. 

The method of making fait at Tortuga 
and Turks ifland is much the lame as that 
pra(9:ifed in the Cape de Verd ifles ; only, in 
the American ifles, they do not coUedl it out 
of fmall pits, but larger ponds. The failors, 
oii their arrival, often find large quantities 
of fine clear fait lymg at the bottom of thefc 
ponds, from whence they rake it out. 

Many have related, as fomething very 
extraordinary, that in thcfe American iflands 
the fait kerns, or forms into grains, only dur- 
ing 
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5ng the wet feafon of the year. But they arc 
certainly miflaken who think that any iuit 
is formed in thefe iflands during the continual 
rains which fall in the wetteft feafon j or 
that the brine in the ponds will not let go 
its fait, until it is diluted and made weaker 
by rains. The truth of the matter is pro- 
bably this : During the conftant rains, fuch 
vaft quantities of water fall, that the fait lakes 
overflow, and large quantities of fait arc 
waflied quite away. After the rain ceafes, 
the ponds remain filled with a weak brine, 
fo that no fait can cryflalize in them till 
moil of the water is exhaled ; which does 
not happen till towards the time that the 
-rainy feafon again fets in. But in the coun- 
tries lying between the tropics, whidi have 
their dry and wet feafons, the rains almofl: 
conftantly come on in tornadoes, or thun- 
der (howers, which for the firft month, or fix 
weeks, only fall once a day, and fometimes 
only once in two or three days ; efpecially 
in thefe iflands, which are not fubjedt to fuch 
long and violent rains as many parts of the 
X^ontinent lying under the fame degrees of la- 
titude. Thefe tornadoes therefore, wafh 
much fait from the furface of the earth into 
the pojids^ and ^Ifo fupply the iprings with 

water. 
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water, which being impregnated with fait 
in its pallage through the earth, continually 
replenifhes die ponds with brine. But when 
the weather continues cxceffively dry, thefe 
fprings are dried up, and no more brine flows 
into the ponds. Thefe tornadoes, therefore, 
do not contribute towards cryftalizing the 
fait ; but only replenifli the ponds with brine, 
which is reduced into fait by the heat of the 
fun. So that whilft the rains are moderate, 
and the water arifes in vapours, as fafl: as it 
falls in dews and fhowers, large quantities 
of ialt are made in the ponds. But as foon 
as the rains become exceffive, and more wa- 
ter flows into the ponds than is exhaled from 
them, the brine becomes weak, and no more 
fait is extradled from it. 

This account agrees well with what cap- 
tain Djmpier hath related concerning the 
method of making fait at the falinas in the 
bay of Campeachy. His account is as fol* 
lows. 

" 3 The Salina is a fine finall harbour for 
** barks, but there is not above fix or feven 

5 The fame author gives the following account of 
the weather in the bay of Campeachy, which will fervc 
to iiluftrate feveral particulars here taken notice of. 

^^ The dry feafon begins in Seprember, and holds till 
" April, or May ; then comes in the wet feafon, which 

'' feet 
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" feet water. And clofe by the lei, a lit- 
" tie within the land, there is a lai^ fait 
" pond belonging to Campeachy town, 
*' which yields abundance of fait. At the 
" time when the lalt kerns, which is in May 

" b^iiu with tornadoes, firft one a dij, and by degrees 
** increafiag till JunCj and then you have fet tains tilt 
** the latter end of Augiift. This fwelb the riven fo 
** that they overflow, and the Savannahs begin to be 
*' covered with water ; and although there miy be fame 
** intertnif&on of dry weather, yet there are (till plenti- 
** fill Jhowera of rain, fa that as the water dues not in- 
*^ creafe, neither does k decrcafe, but continues thus 
** till the north winds are fet in ^ong, and then lU the 
** Savinnahi, for many miles, fcem to be but part of the 
*' fea. The nonhs do commonly fet in about OAo- 
" ber, and coniinue by intervals till March. — Thefc 
*^ winds blowing right in on land, drive the fea, and 
** keep the tides from their conftant courfe as ioi^ a* 
•' they laft, which ia rometimes two or three day* j by 
" this means the freHiea are pent up, and overflow much 

* more than before, though there be lefi rain. They 
** blow molt fiercely in December aud January j but 
" afterwards they dccreafc in llrenglh, and are neither 
** ft) frequent nor lading j and thea the frefhes begin 
** to drain from oif the groutid. By the middle of Fe- 
^ bruary the land is all dry,- and in the next month 
*• perhaps you will fcarce get water to drinit, even in 

* thofe Savannahs chat but ux weeks before were like a 
^ fea. By the beginntog of April, the ponds tllb in 
<' the Savannahs are all dried up, and one who kuow* 
•* not how to get water otherwifemay periOi for thirft. 
** But thole who are acquainted here, in their neceflity 
" make to the woods, and refrelh themlelves with wa- 
^ tertbatchey fiiRlin wild pines." Vol ii. p.a. 
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*^ or June, the Indians of the country ai** 
ordered by the Spaniards to give their at- 
tendance, to rake it aihore, and gathct 
it into a great pyramidal heap, broad be- 
low, and fharp at the top like the ridge 
of a houfe ; then covering it all over with 
dry grafs and reeds, they fet fire to it, and 
*^ this burns the out fide fait to a hard black 
*^ craft. The hard cruft is afterwards a de- 
" fence againft the rains that are now fet in, 
*^ and prefer ves the heap dry, even in the wet- 
" teft feafon*. The Indians, whofe bufinefs 
** I have told you, is to gather the fait thus 
into heaps, wait here by turns all the kern- 
ing feafon, not lefs than forty or fifty fa- 
" milies at a time. —When the kerning 
feafon is over, they march home to their 
fettled habitations, taking no more care 
" about the fait. But the Spaniards of Cam- 
peachy, who are owners of the ponds, do 
frequently fend their barks hither for fait 
to load fhips that lie in Campeachy road ; 
and afterwards tranfport it to all the ports 
in the bay of Mexico, efpecially to Alva- 
rado and Tompeck, two great fifliing 
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^ Thi» method of preferving (ale from rains is alfo 
praAifed in che^Cape de Verd iflands. 
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'' towns, and I think that all the inland 
" towns thereabouts arc fupplicd with it." 

CHAP. IV. 

Of marine bay fait prepared in France and 

other parts ofRurofe. 

THE moft perfeft works of art arc 
generally the trueft imitations of na* 
ture. Hence fome have thought, that thofe 
artificial methods which have been invented 
for preparing falts, and extrafting them from 
water, were borrowed firom thofe more Am- 
ple methods by which men obferved thofe 
falts to be feparated from their watery vehi- 
cle without the help of art '. This opi- 

' ^^ Initio (blertes homines cum riderenc aquas quo- 
'^ rund|m lacuum, natura fucci plcnas, foHs ardoribus 
** iiccatas confpiflari, atque ex eis fieri fuccos concre* 
^^ tos ; verifimile eft, cos, aquas affimiles aliis in locis 
^^ InfudKTe, vel corrivafle in areas ad aliquam alricudi- 
^* nem depref&s, uc ipias etiam (blis calores condenfarent. 
^^ Deinde, quia viderenc ifta rarione fuccos concrecos 
^^ cantommodo seftace confiti pofle, nee tamen in om- 
'^ nibus regionibus, fed in calidis et temperatis folum, 
^ in quibus asftivo tempore raro pluit ^ eas quoque in 
^^ vafis igne fubjedlo coquere ad fpiflirudinem coepifle : 
^^ quo modo omnibus anni temporibus, in omnibus 
'^ regionibus, etiaro frigidiffimif , ex aquis fuccofis, five 
*^ natura five ars eas infecerir, codlis fucci concreri 
" coofici poflunt." Agricola Dc re metallrca^ Lib. xii. 

nion 
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nion feems to be countenanced by the great 
refemblance that may be obferved between 
thofe plain and fimple methods of preparing 
bay fait already related, and thofe more art- 
ful methods of preparing it from iea water, 
which have long been pradtifed in Europe, 
and which it will be proper in the next place 
to defcribe. 

Bay fait is not extradled from fea water 
in the colder parts of Europe ; as on the lea 
coafts of Germany, Denmark, and Sweden j 
but in places fituated in a more fouthern cli- 
mate, where the heat of the fun is more in- 
tenfe, as on the coafts of France, Spain, 
and Italy. Some marine bay fait bath alfo 
of late years been made in England, at Le- 
mington, and other parts of Hampftiire, and 
in the ifle of Wight j but in thofe places, 
only in the drier fummers, arid then, ra- 
ther by accident than defign 5 it being col- 
led:ed from certain ponds which were ori- 
ginally made for heightening fea water, or 
reducing it into a ftrong brine by the heat of 
the fun, in order to lefTen the expence of 
fewel in boiling it into white fait*. 

» In dry fummer weather confiderable quantities ef 
bay (alt may alfo be collefted on the Englifli fliorcs in 
hollows of the rocks, where the fea- water hath been left 
l^y the tide. 

a The 
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Th£ ponds in which this fait is made do 
nearly refemble a rude kind of falt-marfh 
defcribed by Agricola 3, in which the fca- 
water is received from a pool into a trench ; 
and from thence derived by fluices into fe« 
veral pits dug out of the earth ; and when it 
hath flood fome time in thefe pits, it is let 
out into others, where it flands a certain 
time according to the heat of the weatlier ; 
and then is made to flow by fluices into other 
pits; till at length, being reduced to a 
fb-ong brine, it is fuflered to flagnate in pits ; 
where the fait cryftallizing, is from thence 
at proper times drawn out*. 

But the French marflies, in which im- 
menfe quantities of fait are annually prepared^ 
are contrived after a much more artful man- 
ner. And as they are the mofl: commodious 
that have hitherto been invented, it may be 
{M-oper here to tranfcribe an account of them, 
as given by an ingenious French phyfician, 
and publifhed in the Tranfa&sons of the Royal 
Society 5. 

5 Dere metaUica^ Lib. xii. 

* A defcription of the Hatnpfliire works, fee afterwards 
in Part ii. 

^ The following is the account publiihed by Lowthorp 
in hhAbridgmffitj Vol.ii. p. 363. and is almoft the fame 
verbatim with chat inihe Tranfa&ims^ N"* 51. p. 1425.' 

D AAA. 
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" Plate I. AAA. is the fea. 

" I.I. The entry by which the fea water 
paffes into B B. 

" B B. The firft receptable, in which the 
" water maketh three turnings as you fee, 
^' and is ten inches deep^. 

"2.2. The opening, by which the firft 
^^ and fecond receptacle have communication 
" one with another 7. 

^^ EEF. The third receptacle is properly 
^^ called the marifh. 

ddJd. Is a channel very narrow, through 

which the water muft pafs before it enters 

out of the fecond receptacle into die 
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out of the fecond into the diird receptacle. 

The pricks you fee in the water throughout 
'^ the whole fcheme, do mark the courfe and 
^* turnings which the water is forced to make 
^^ before it comes to bbbb, which are the 
y places where the &It is made. 

only a few particulars are here omited which tk> not 
relate to the fiibjed. 

^ It is in the fecond receptacle CC that the water nakcii! 
three turnings. 

7 This opening is more conveniendy made in this place 
than at f where the fea water in the firft xe« 
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" 66ii>. Arc the bed of the marifli where 
^^ the fait is made, and in them the water 
'^ muft not be above an inch and a half deep. 
" Each of thefe beds is fifteen foot long, 

and fourteen foot large*. 

9999. Are the little channels lx:twcen 
^ the beds. 

" 8 888. Are the apertures by which the 
** beds receive the fea water after many 
" windbgs and turnings. 

" When it rains the openings 2.2. 3.3. 
" are flopped to hinder the water from run- 
" ning into the marifh. Unlefs it rain much, 
** the rain water doth little hurt to the 
" marifh^ the heat of the fun fufficiently 
^' exhaling it, if it be not above an inch high ; 
" only if it have rained very plentifully that 
** day, no fait is drawn for the three or four 
" next days. But if it rain five or fix days, 
" the people are then neceffitated to empty 
^^ all the water off the beds by a peculiar 
^' channel, which cannot be opened but 
" when it is low water. But it is very fel- 
** dom that it rains fo long as to conftrain 
y men to empty thofe beds. The hottcft 

ceptacle is ftrongeft than (as in the Ph* Tr.) ac •* which 
feems too nigh the entry of the fea. 
? And framed on every fide with v/ood. 

D 2 *' years 
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" years make the moft fait, and in the hot- 
" teft part of the fummer there is fait made 
" even during night. Lefs fait in calm than in 
*^ windy weather. 

" The weft and north weft winds are the 
" beft for this purpofe. 

" Our country people draw the fait every 
" other day, and every time more than an 
^\ hundred pound weight of fait. 

*' The inflruments ufed to draw the fait 
" have many fmall holes to let the water 
" pafs, and to retain nothing but the 
" fait. 

" The reddifh earth in the mariflies 
" make the fait more gray, the blueifli 
" more white. Befides if you let run in a 
*^ a little more water than you ought, the 
'* fait becomes then more white, but then it 
*' yields not fo much. Generally all the 
** mariflies require a fat earth, neither fpungy 
*' nor fandy. 

" The fait man who draws the fait muft 
^' be very dextrous. In this ifle of Rhee, 
*^ men there are that draw very dark fait, 
^* and others that draw it as white as fnow; 
*^ and fo it is at Xaintonge. Chiefly care is 
*^ to be taken that the earth at the bottom of 
'^ the beds mingle not with the fait. 
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** The fait we ufe at our tables is per- 
*' fe&ly white, being the cream (or that fiilt 
" which is formed on the top of the water) 
" drawn four or five hours before the fait is 
" to be drawn. The grains of it arc fmal- 
" Icr than of the other. Generally the 
** fait of Xaintonge is fomewhat whiter than 
*' ours. The bignefs of our fait is the fize 
" of a pepper grain, and of a cubical 
*' fhape. 

** The mariflies are preferved from one year 

to another, by overflowing them a foot high. 
The timber of the mariflies, if it be of 
" good oak, keeps near thirty years ; but 
" there is ufed but little wood, all the ditches 
" and apertures, being done with ftoRcs." 

The foregoing defcription being in ibme 
parts obfcure, and "in others imperfect, it is 
neceffary to add to it a few remarks by way 
of explanation ; that the conftrudtion of the 
French falt-marfli, and the method of pre- 
paring fait therein may be better underftood. 
And this feems the more neceffary, fince, 
although the above account of tlie French 
method of making fait hath long been pub- 
lifhed, yet it hath not been brought into ufe, 
neither in Great Britain nor in the Britilh 
colonies in America. 

D 3' Tho?p 
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Those therefore, who would make a fait 
tnarfh, commonly chufe a low plat of ground 
adjoining to the fea, diftant from the mouths 
of large rivers, but nigh a convenient har- 
bour for boats or larger veflels. This ground 
muft be free from fprings of frefli water, and 
no ways fubjed: to land floods ; and, if pof- 
fible, fhould have a clayey bottom; it 
ihould alfo be defended from the fea either 
by banks of rifing ground, or by an artifi- 
cial mole raifed for that purpofe. 

The ground fo chofen muft be hollowed 
out into three ponds or receptacles. The 
firft, into which the fea water is ufually ad- 
mitted, may be called the refervoir. The 
fecond receptacle (which is divided into three 
diftindt ponds, communicating with each 
other by narrow paflages, and containing 
brine of different degrees of ftrength) may 
be called the brine ponds. The third re- 
ceptacle is furnifhed with an enterance, be- 
tween which and the brine ponds there runs 
a long, winding, narrow channel ; the reft 
of it is divided into feveral fhallow pits con- 
taining a fully faturated brine,which in them is 
converted into fait, and may therefore bo 
diftinguiihed by the name of the fait pits. 

Ths 
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The firft receptacle or refervoir muft have 
a communication with the fea by a ditch 
defended on each fide with walls of brick or 
ilone ; and made of fuch a depth that by it 
all the water contained in the refervoir and 
other parts of the fait marfh may flow out 
at low water ; and by it alfo the fea water 
m«y be admited into the refervoir at full 
fea ; fo that, at neap tides, the marfh may 
be filled with fea water to the depth of ten 
inches in the refervoir ; and confequently at 
higher tides, to the depth of two feet, when 
there is occafion to overflow the marfh, 
as is done in the winter feafon when no fait 
is made ; by which means the wood work 
is longer prefcrved from decay, and the bot- 
tom of the marfh from frofl and other 
injuries. And in order that the marfh may 
be thus overflowed when occafion requires, 
it is necefTary that the feveral recepta- 
cles fliould be funk fo deep that the ground 
on all fides may be fufficiently elevated to 
keep in the fea water at the depth above 
mentioned^ The ditch between the fea and 
the refervoir mufl alfo be provided with a 
fluice or floodgate, by which the fea water 
m^y be admitted, retained, or let out, and 

D 4 the 
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the whole fait marfh drained as occafion may 
require. 

The feveral ponds or receptacles muft 
not have their bottoms all upon the fame le- 
vel, but muft be made of unequal depths ; 
fo that the firft receptacle or refervoir muft 
be eight inches and a half deeper than the 
fait pits in the third receptacle. The three 
brine ponds, fituated between the refervoir 
and the fait pits muft alfo be of unequal 
depths, that adjoining to the refervoir being 
the deepeft, and that, which is nigheft the 
fait pits, the fhalloweft ; but all of them 
muft be fhallower than the refervoir. And 
the three receptacles being thus conftrafted ; 
the water ftanding at the fame height in 
them all, and forming with its furface one 
continued plain, will be ten inches deep 
in the refervoir, when only an inch and a 
half deep in the fait pits. 

The judicious French author hath not 
given us any account of the length and 
breadth of the refervoir and brine ponds, 
but fome judgment may be formed of their 
jGze from his plan of the whole work. It 
will be better to err by making them too 
large, than too fmall. In general, they 
ott^ht to be large enough to furpifh the fait 

pits 
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pits with a conftant fupply of brine fully (a- 
turated with fait ; and for that purpofe it is 
neceffary to have them of different dimen- 
fions in different countries, as will be here- 
after explained. 

It is not neceflary that the refervoir (hould 
be exaftly of the form which the French 
author hath defcribed, where the ground 
will better admit of another, that may be 
chofen. And even the brine ponds, and 
fait pits may be made of different forms, if 
due regard be had to the general contrivance 
of the whole work. 

For the bottoms of the refervoir and brine 
ponds any kind of tough, lean clay, or 
earth, that will hold water, may fervc very 
well. The French make the bottoms of 
their fait pits of any blue or red clay they 
meet with ^ but in order to have a white 
clean fait, it is neceiTary that thole pits fhould 
be carefully laid with fbme Ibong cement 
that will retain the brine, and cannot eaiily 
be broken up. As to other particulars re- 
lating to the ftrudlure of the French ialt 
marfh, th?y are fufficiently explained by the 
ingenious phyfician whofe account is before 
inferted. 

Th p marfh being thu$ conflruded j the 

ialt 
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felt men, at the proper feafon of the year, 
open the floodgate when the tide is out, and 
drain off all the ftagnating water ; and, if 
diere be occafion, repair the bottom of the 
marfh, and cleanfe its feveral receptacles 
from mud and dirt. Afterwards, when the 
tide rifes, they, by the fame floodgate ad- 
mit the fait water into the marfli,'till it (lands 
in the refervoir at the height of ten inches. 
In a day or two, moft of the water in the felt 
pits is exhaled, and what remains in them is 
a very ftrong brine. They then let in more 
fea water ; and fo take care, every two or 
three tides (oftener or feldomer as occafion 
requires) to admit as much water into the 
refervoir as will fupply the place of that 
which hath been wafted in vapours ; con« 
ftantly raifing it to the height of ten inches 
in the refervoir; and confequently, to an 
Inch and an half in the fait pits ^. All the 
parts of the marfh are thus fupplied with 
water out of the refervoir ; but the fea water, 
which flows into the refervoir, is not con- 
fufedly mixed with the falter water contained 
in other parts of the work. For, as the fc- 

9 When the Weather is exceeding hot, and there 
tre dry winds, the pits fhould be filled higher, than 
when the weather is more temperate and the air more 
moiil* 
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veral parts communicate only by, narrow 
pailages ^ it is provided, that the fait w ;ucr, 
flowing out of the refervoir, never returns 
there again ; but gently Aows along till it ar* 
rives at the fecond brine pond, and after^ 
Wards at the third 5 being forced forward by 
the fea water, and from time to time re* 
ceived into the refervoir. During this flow 
courfe, the watery fluid continually flies 6ff 
in exhalations, and the brine is continually 
preparing for cryflallization as it gently 
flows along, growing Wronger and ilronger 
the nearer it approaches to the fait pits. So 
that when it enters thefe pits, it is fully fa- 
turated with fait. And particular care is 
taken to guard the entrance of the fait pits 
with a long winding narrow cfaonnel ; by 
which means the flrong pickle contained in 
thefe pits is prevented from returning back, 
and mixing with the weaker brine in the 
brine ponds. Care is alfo taken that the 
ftrong pickle in the fait pits be fpread out 
very thin to the fun and air, with a large fur- 
face 5 by which means the watery vapours 
more quickly exhale from it, leaving the fait 
concreted into cr'yftals. Thefe the fait men 
carefully draw out, and oftentimes difpofe into 
large pyramidal heaps 5 which they thatch 

over 
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over with ftraw, and fo preferve them from 
the injuries of the weather. Thus, at a 
fmall expence and trouble a fait is prepared 
which is found extremely fit for all domeftic 
ufes i and thus France is alfo furnifhed with 
a very profitable article for exportation into 
foreign countries. 

The French have fo many works of this 
kind, that an ingenious author of that nation 
affirms, that, in favourable feafons, as much 
fait is fometimes made in a fortnight as is 
fufficient for the whole annual confumption 
of that kingdom, and of all thofe other nations 
who purchafe much more of it than the 
French confume themfelves; but after a 
rainy fummer there is often a fcarcity of fait, 
and the price of it incraafes. 
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PART II. 

The A R T of preparing 

WHITE SALT, 



CHAP. I. 

Of White Salt in general. 

ALTHOUGH, in warm climates, 
fait is made, with the greateft eafe, 
and at the leaft expence, by the heat of the 
fun, after the methods already defcribedj 
yet, in feveral countries, where bay fait 
might be conveniently made, they prepare 
all their fait by culinary fires. Thus in 
Auftria, Bavaria, and many other parts of 
Germany, and alfo in Hungary, and even 

in 
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in fomc parts of Italy ', they conikntly boil 
the water of their fait fprjings into white fait j 
either becaufe the cuftofn of making fait in 
that manner hath long prevailed, and lefs 
expenfive methods have not been thought of; 
or elfe, becaufe in thofe inland countries, they 
have no great occafion for very ftrong fait 
to cure proviiions, and eileein white fait more 
beautiful and fitter than bay fait for the ufes 
of die table; or laftly, becaufe, in thofe coun- 
tries, they are unwilling to wafle any of their 
brine, which could not be converted into 
fait by the heat of the fun during the winter 
feafon. But in other parts of Europe, as in 
Britain, and in the northern parts of 
France and Germany, an erroneous opinion 
long prevailed, that the heat of the fun was 
not there fufficiently intenfe, even in the 
fummer feafon, to reduce fea water, or brine 
into bay fait. And all arguments would 
probably have been infufficient to remove 
this prgudice firom the Englifh, had not the 

' ^* Talcs falinae extant in Volaterrano, ubi colleAa 
^ aqua e puteis alciffimis, et in cortinis plumbeis decoAa, 
^ in &lem paulacim denfatur, qui omnium albiffimus 
^ ac tenuis, in lautis menfis eligicur : unicum hodie 
" illi civitati veftigal/' Baccius, Dt Therm. L. v. 
Cap. 4. 

contrary 



White Salt. 47 

contrary been fully proved by experiments. 
wJhich were firft accidentally made in Hamp« 
(hire. However» the method of making 
ialt by coition will probably flill continue 
to be praftifed in Britain ; as the fait fo pre- 
pared is for feveral ufes preferable to 
bay £dt ; and when prepared after a par- 
ticular manner, is preferable to common bay 
£dty even for curing provifions, as the 
practice of the Hollanders doth fufficiently 
teftify. So that the due and right prepara- 
tion of white fait feems very deferving of 
the notice and regard of the public. 

White fait, as it is prepared from va- 
rious faline liquors, may therefore be dif- 
tinguifhed into the following kinds ^. viz. 

I • Marine boiled fait -, which is extraded^ 
from fea water by codtion. 

* Under the heads here given may be included tU 
kinds of white fait now in ufe ; t Jrhough other kinds 
difFering at leaft in preparation from thofe here mentioned 
may probably be ufed hereafter^ as the refined white 
fait recommended in the founh part of this work. 
Other kinds have alfo formerly been in ufe, as fait boiled 
in earthen vefiels by the heat of natural baths, of which 
George Agricola gives the preparation, Lib. zii. De n 
nutMlHca. Alfo that kind of fait fiid to be made in Lor- 
rain, by cafting fidt water upon hot plares of iron, as 
Monfieur Pomet relates, Hjfi^re des Drogues^ Lib. iii. 

2; Brine 
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2. Brine or fountain lalt, prepared by 
codtion from natural brine whether of ponds 
and fountains, or of ponds, lakes, and 
rivers. 

3. White fait prepared from fea water, 
or any other kind of fait water, iirft heighten- 
ed into a ftrong brine by the heat of the fun, 
and the operation of the air. 

4. White fait prepared from a ftrong 
brine or lixivium drawn from earths, fands, 
or ftones impregnated with common fait. 

A yet more rude method of preparing fait was praftifed 
by the ancient Gauls, Germans, and Spaniards, as Ta^ 
citus and others teftify. The (alt by them prepared 
might have fome pretenfions to the name of a boiled 
(alt) although it was not white, but black. Pliny gives 
the following account of it. ^^ Galliae, Germaniaequc, 
ardentibus lignis aquam falfam infundunt. — Quercus 
optima, ut quas per fe, cinere (incero, vim falis reddat : 
alibi corylus la'udatur ^ ita, infufo liquore, carbo etiam 
in falem vertitur. Qiocunque ligno confit, ial niger 
eft." Hiji, Nat. L. xxxi. c. 7. 

Dodtor Beal obferves, that '^ in Varro's days, it was 
*' the reproach of our Trans Alpines (who dwelt much 
^^ farther towards the fouth than we do) that on the 
*^ Rhine, Nee vitis, nee olea, nee poma nafcerentur; 
^^ ubi filem nee foflilem, nee maritimum haberent ; 
^ fed ex quibufdam lignis combuftis, carbonibus falfis, 
" pro eo uterentur." Varro, de re ruft. L. i. c. 6. 
c« i— The world (remarks that judicious phyfician) is much 
^* amended fince thofe days, on this fide the Alpes. 
<^ And the Englifli may yet be minded to proceed as far 
<* as they can, to remove the reproach, at leaft for 
« fruity winey and fait:*, Pb. Tr. N^ 103, p. 48. 

5. Re- 
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$. Refined rock fair ; which is boiled 
from a folution of foflil fait in fea water, or 
any other kind of fait water, or pure water. 

6. Lastly, fait upon fait; which is 
bay fait diflblved in fea water, or any 
other fait water^ and with it boiled into 
white faltk 

Under thefe heads may be ranked the 
feveral kinds of boiled fait now in ufe. It 
will be proper therefore to treat the prepara- 
tion of thefe feveral kinds of common fait, 
in the fame order in which they are here 
enumerated. 

CHAP. II. SECT. I. 
Of fait boiled from fea water. 

TH E method of extradting fait from 
fea water by codlion is only pra<5tifed 
in places where great plenty of fuel can be 
had at a very low price ; and therefore is 
ufed in few countries except on thofe parts 
of the Britifli coafts which moft abound with 
pit coal, as at North and South Sheilds, 
Blyth, and other places in Northumberland 
and Durham ' ; from whence this fait is ex- 

* In thefe two counties they have about two hundred 

£ ported 
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ported in large quantities, under die name 
of Newcaftle fait, to London and other 
parts of England, and to Denmark, Nor- 
way, and other northern countries. Much 
of this fait is alfo made on the coafts of Cum- 
berland 5 and at feveral works fituated on 
the Firth of Forth, and at Air and Saltcotes 
in Scotland ; at all which places the worft 
of their coals are applied to this uie. 

The works for making this fait are vari- 
oufly conftrufted in various places; thofc 
feem beft contrived which are made after the 
following manner. 

At fome convenient place near the fea 
Ihore is erefted the faltern *• This is a long, 
low building, confifting of two parts ; one 
of which is called the fore-houfe, and 
the other the pan-houfe or boiling houfe. 
The fore-houfe ferves to receive the fuel, 
and cover the workmen j and in the 
boiling houfe are placed the furnace, and 
paii in which the fait is made. Sometimes 
they have two pans, one at each end of the 
faltern ; and the part appropriated for the 
fuel and workmen is in the middle. 

pans at work, in which they annually prepare eleven or 
twelve thoufand tons of falc. 
» Sec Place II. Fig. i. 

The 
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^jThe furnace ^ opens into the fore-houfe^ 
by two mouths, each of which is a mouth 
to the afh pits. To the mouths of the 
furnace, doors are fitted ; and over them a 
Wall is carried up to the roof, which divides 
the fore-houfe from the boiling-houfe, and 
prevents the duft of the coal, and the aflics 
and fmoke of the furnace from falling into 
the fait pan. The fore-houfe communicates 
with the boiling houfe by a door placed in 
the wall which divides them. 

The body of the furnace * confifts of two 
chambers divided from each other by a brick 
partition called the mid-feather ; which from 
a broad bafe terminates in a nlrrow edge nigh 
the top of the furnace 1 and by means of 
fliort pillars of caft iron eredled upon it, fup^ 
ports the bottom of the fait pan ; it alfo fills 
Up a confiderable part of the furnace, which 
otherways would be too large, and would 
confume more coals than, by the help' of 
this contrivance^ are required. To each 
chamber of the fiirnace is fitted a grate, 
through which the afhes &11 into the afh 

' See a reprefencation of the front of the fumact 
ftatelll. Fig. 2. 

* Sec Plate HI. Fig. 2. 

£ a pits. 
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pits 5. The grates are made of long bars of 
iron, fupported underneath by ftrong crofs 
bars of the fame metal. They are not con- 
tinued to the fartheft part of the furnace, it 
being unnecefiary to throw in the fuel fo far ; 
for the flame is driven from the fire on the 
grate to the farthefl part of the furnace 5 and 
from thence pafies together with the fmoke, 
through two flues into the chimney ^ 5 and 
thustlje bottom of the fait pan is every where 
equally lieated. 

The fait panr^ are made of an oblong 
form, flat at the bottom, with thejGdes 
eredled at right angles; the length of 
fome of thefe pans is fifteen feet, the 
breadth twelve feet, and the depth fix- 
teen inches, but at different works they are of 
different dimenfions ^, They are common- 

^ At feveral fait works, particularly at moft of thofc 
fiigh Newcaftle, they have neither grates, nor afh pits, 
but make their fires upon hearths. 

^ See Plate IV. Fig. i and 2. 

7 Where they make their fires on hearths, the chimneys 
are ufualJy carried up at the end of the pan adjoining to 
the fore-houfe. 

* At many works they ufe pans of a much lefe fize 
than here defcribed. But thofe ufed at Shields and 
other places nigh Newcaftle are much larger, being 
commonly twenty one feet long, twelve feet and a half 
broad, and fourteen inches deep, being the largeft falc 
pans uied any wher« in Great Britain. 
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ly made of plates of iron ^ joined together 
with nails, and the joints are filled with a 
itrong cement. Within the pan five or fix 
ftrong beams of iron are fixed to its oppofite 
fides, at equal diftances, parallel to each 
other and to the bottom of the pan, fi-om 
'which they are diftant about eight inches. 
From thefe beams hang down ftrong iron 
hooks, which are linked to other hooks or 
claips of iron firmly nailed to the bottom of 
the pan ; and thus die bottom of the pan is 
fupported and prevented fi-om bending down 
or changing its figure '°. 

The pan, thus formed, is placed over 
the furnace, being fupported at the four cor- 

9 The Plates moft commonly ufed are of malleaUe 
iron, about four feet and a half long, a foot broad9 
and the third of an inch in thicknefs. The Scotch pre- 
fer fmaller plates, fourteen or fifteen inches fquare. 
Several make the fides of the pan, where they are not 
expofed to the fire, of lead ^ thofe parts, when made of 
iron, being found to cocfume faft in ruft from the fteam 
of the pan. Some have ufed places of cad iron, five or 
fix feet fquare, and an inch in chicknefs ,* but they are 
very fubjeft to break, when unequally halted, and 
ihaken (as they firequently are) by the violent boiling of 
the liquor. The cement moft commonly ufed to fill 
the joints, .is plaifter made of lime. 

" See Plate III. Fig. 2. and Plate V. Fig. 2. fix)m 
Agricola; in which the bottom of the pan is fupported 
by wood beams fixed at a confiderable height above the 
fili pan j as is ftill pra Aifed at feveral fait works. 

E 3 nprs 
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ncrs by brick work; but along the middle, 
and at the fides and ends, by round pillars o|* 
caii iron called taplins, which are placed at 
three feet diftance from each other, being 
about eight inches high, and at the top, 
where fmalleft, four inches in diameter. By 
means of thefe pillars the heat of the lire 
penetrates equally to all parts of the bottom 
of the pan, its four corners only excepted. 
Care is alfo taken to prevent the fnioke of 
the furnace from pafling into the boiling- 
houfe, by bricks and ftrong cement, which 
are clofely applied to every fide of the fait 
pan , 

Between the fides of the pan and walls 

of the boiling-houfe there runs a walk '* five 

< 

" In fome places, as at BIyth in Northumberlandy 
befides the common fait pans here defcribed, they have 
a preparing pan placed between two fait pans, in tne 
middle part of the building, which in other works is 
the fore-houfe. The fea water being received ifito this 
preparing pan, is there heated and in pari> evaporated 
by the flame and heat conveyed under it through flues 
from the two furnaces of the fait pans. And the hot 
water, as occaQoh requires, is conveyed through trough^ 
from the preparing pan into the fait pans. Various other 
contrivances have been invented to leflen the ezpence 
of fuel J and feveral patents hkve been obtained for that 
purpofe I but the fait boilers nave found tbejr old me* 
tbods the moft convenient. 

!» See Plate HI. Fig. 2. 
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or fix feet broad, where the workmen 
fland when they draw the fait, or have any 
other bufinefs in the boiling-houfe. The 
fame walk is continued at the end of the pan 
next to the chimney ; but the pan is placed 
clofe to the wall at the end adjoining to the 
fbre-houfe. 

The roof of the boiling-houfc is covered 
with boards faftned on with nails of wood, 
iron nails quickly mouldering into rufl. In 
Ithe roof are feveral openings, to convey off 
the watery vapours ; and on each fide of it, 
a window or two, which the workmen open 
when they look into the pan whilfl it is 
boiling* 

Not far diftaot from the iaitem, on the 
fea-fhore, between fiill fea and low water 
marks, they alfo make a little pond in the 
rocks, or with ftones on the fand, which 
they call their fump. From this pond they 
lay a pipe, through which, when the tide 
is in, the fea water runs into a well adjoin- 
ing to the faltern ; and from this well they 
pump it into troughs, by which it is convey^ 
cd into their fhip or ciflem, where it is flored 
up until they have occafion to ufe it. 

Thf qiftern is built clofe to the faltern, 

£ 4 and 
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ai)d '3 may be placed moft conveniently bcw 
tween the two boiling-houfes, on the bac^ 
fide of the forefide p^ the fore-houfe ; it i? 
made either of wood, or brick and clay 5 it 
fometimes wants a cover, but ought to be 
covered with a fhed, that the fait water 
contained therein may not be weakened by 
fains, nor mixed with foot and other impu- 
rities. It fhould be placed fo high that the 
water may conveniently run put of it, through 
^ trough, into the fait pans. • 

Besides the buildings already mentioned, 
feveral others are required ; as ftore houfes 
for the fait, citterns for the bittern, an 
office for his majefty's fait officers, and a 
dwelling houfe for the fait bpilers^ 

All things being thus prepared ; and the 
fea water having flood in the ciftjcrn, till the 
mud and fand are fettled to the bottpm, it is 
drawn off into the fait pan. And at the 
four corners pf the fait pan, where the flame 
does not touch its bottom, ^re placed four 
Imall lead p^ns called fcratch pans, which, 
for a' fait pan of the fize abovementionedj^ 
are ufually about a foot and an half long, a 

" Where there is only one falc pan the ciftcrn is 
lirually placed at the end of the boiling^houfe j as ix^ 
|*iace II. Fig. z\ 

f0Q\ 
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foot broad and three inches deep, and have 
a bow or circular handle of iron, by which 
they may be drawn out with a hook, when 
the liquor in the pan Is boiling. 

The fait pan being filled with fea water,a 
flrong fire of pit coal is lighted in the fiimace ; 
and then, for a pan which contains about 
fourteen hundred ^Ulons, the fait boiler takes 
the whites of three eggs '*, and incorporates 
them well with two or three gallons of ica 
water, which he pours into the ialt pan while 
the water contained therein is only lukewarm ; 
and immediately ftirs it about with a rake, 
that the whites of eggs may every -where be 
equally mixed with the fait water. 

As the water grows hot, the whites of 
eggs ieparate irom it a black frothy fcum, 
vhich arifes to the furface of the water, and 
covers it all over. As foon as the pan begins to 
^il, this fcum is all rifen, and it is then time 
to ikim it off. 

The moft convenient inftnimcnts for this 
purpofe are fkimmers of thin afli boards fix 
or eight inches broad, and fo long that they 

f* Infiead of whites of ^gs, st many falcenu, at at 
noft of tbofe nigh NewcafUe, they ufe blood from the 
butchers, either of Jheep or black cattle, to clarify the 
f« water. And at many of the Scotch faltcrns they do 
f)ot^etheii)lelreitbeuoubleof clarifying it. 

t may 
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may reach above halfway over the fait pan ^^ 
Thefe fkimmers have handles fitted to 
them; and the fait boiler and his aifif-- 
tant, each holding one of them on the op- 
pofite fides of the pan, apply them fo 
to each other that they overlap in the 
the middle, and beginning at one end of the 
pan, carry them gently forward together, 
along the furface of the boiling liquor to the 
other end ; and thus without breaking the 
fcum^ colleQ it all to one end of the pan, 
from whence they eafily take it out 

After the water is fkin;imed, it appears 
perfectly clear and tranfparent, and they con- 
tinue boilmg it brilkly, till fo much of the 
i^fh, or aqueous part is evaporated, that 
what remains in the pan is a ilrong brine 
almoft fully faturated with fait, fo that fmall 
^ine cryfbls begin to form on its furface j 
which operation, in a pan filled fifteen inches 
deep with water, is ufuajly performed in five 
hours. 

The pan is then filled up a fecond time 
with clear fea water drawn fi'om the ciflem, 
and about the time when it is half filled, the 

V See Plate VI. Fig. 3. 

fcratch 
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ibratch pans are taken out, and being emptied 
of the fcratch found in them, are again placed 
in the corners of the fait pan. The fcratch 
taken put of thefe pans is a fine white calca^ 
rious earth found in the form of powder, 
which feparates fxotr\ the fea water during its 
codtion before the fait begins to form into 
grains. This fubtile powder, is violently 
agitated by the boiling liquor, until it ia 
driven to the porners of the pan, where the 
motion of the liquor being more gende, it 
fubfides into the fcrat<:h pans placed there 
to receive it, and in them it remains undi* 
ihirbed, and thus the greateft part of it is 
feparated from the brine. 

After the pan }iath again been filled up 
wi^h fea water, three whites of eggs are 
mixed with the liquor, by which it is cla-* 
riiied a fecond time, in the manner before 
defcribed ; and it is afterwards boiled down 
to a ftroDg brme as at firfl ; which fecond 
boiling may take up about four hours. 

The p^n is then filled up a third time 
with clear fea water } and ai^r that a fourth 
time y the liquor being each time clarified 
and boiled down to a flrong brine as before 
related } and the fg ratch. pans being taken 

out 
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out and emptied every time that the pan is 
filled up. 

Then, at the fourth boiling, as foon as the 
oyftals begin to form on the furface of the * 
brine, they flacken the fire and only fufier the 
brine to fimmer or boil very gently. In this 
heat they conftantly endeavour to keep it all 
the time that the fait corns or granulates, 
which may be nine or ten hours. The fiilt 
is iaid to granulate, when its minute cryftals 
cohere together into little mafies or grains, 
which fink down in the brine and lie ^X the 
bottom of the fait pan. 

, When moft of the liquor Is evaporated, 
and the fait thus lies in the pan almofi: dry 
on its furface, it is then time to draw it out. 
This part of the procefs is performed by 
raking the fait to one fide of the pan into a 
long heap, where it drains a while from the 
brine, and is then filled out into barrows or 
other proper veflels, and carried into the ftore 
houfe, and delivered into the ciifl:ody of 
his majefl:y-s ofiicers, And in this manner 
the whole procefs is performed in twenty 
four hours; the fait being ufually drawn 
every morning'^. 

'* From a pan fourteen feet and a half long, eleven 
feet ^nd an half broad, and (ixteen inches deep contain- 

In 
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In the ftore-houfe the fait is put hot into 
drabs '% which are partitions like ftalls for 
holies, lined on three fides and at the bottom 
with boards, and having a fliding board on 
the fore fide to put in or draw out as occafion 
requires. The bottoms are made (helving, 
being highefl at the back fide, and gradually 
inclining forwards; by which means the 
faline liquor, which remains mixed with the 
fait, eafily drains from it ; and the fait in 
three or four days becomes fufficiently dry, 

ing about one thoufand three hundred and five gallons, 
they draw from fifteen to twenty bufhels of falc every 
day, each bufhel weighing fifty fix pounds. 

Ac the file works at Shields and other places in Nor- 
thumberland and Durham they only draw their pans five 
times in a fortnight, filling ihem up feven or eight times 
in each procefs, and from each pan commonly obcaia 
fifty fix bufhels of falc ac a draught. They reckon thar, 
in making a con or forty bufhels of fait, ihey confume 
three chaldrons offmall pic coal, which coft them fir- 
teen (hillings and fix pence ; and pay to the fJc boilers 
for their labour four (hillings 

'7 In fome places, inftead of thcfe drabs, they ufe 
cribs, which are veflels like hay-racks, broad ac the 
top, and tapering to a fharp bottom, with wooden ribs 
on each fide placed fo clofe that the falc cannot 
eafily fall chrough chem. Ac other works, as at Leming- 
ton, they ufe wooden troughs with holes ac the bottom, 
through which runs the luperfluous liquor into other 
troughs placed below to receive it. In other places 
they draw the falc into barrows, or wicker bafkecs, out of 
which the better liquor eafily drains, ss will be explained 
kereafter. 

and 
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and is then taken out of the drabs, and Ijiid 
up in large heaps, where it is ready fcJf 
fide. 

The falinc liquor which drains from the 
fait is not a pure brine of common fait, but 
hath a fliarp and bitter tafte, and is there-* 
fore called bittern '^ ; this liquor at fome 
works they fave for particular ufes, at others 
throw away. A confidcrable quantity of 
this bittern is left at the bottom of the pan 
after the procefs is finifhed; which, as it con- 
tains much fait, they fuffer to remain in the 
pan, when it is filled up with fea water. But at 
each procefs this liquor becomes more (harp 
and bitter, and alfo increafes in quantity ; fa 
that, after the third or fourth procefs is finifhcd, 
they are obliged to take is out of the pan t 
otherwife it mixes in fuch quantities with the 
fait as to give it a bitter tafte, and difpofes it 
to grow foft and run in the open air, and 
renders it unfit for domeftic ufes* 

After each procefs there alio adheres to 
the bottom and fides of the pan a white 
floney cruft of the fame calcarious fubftance 

■^ The marine bittern is a ponderous liquor, ex- 
ceeding clear, and almoft as colourleis as pure watery 
whereas the bittern drawn from fomc (ale Springs is of a 
brownifh colour, 

with 
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with that before coUed^d from the boil^ 
ing liquor. This the operators call flone 
fcratch, diftinguifhing the other found in 
the lead pans by the name of powder fcratch. 
Once in eight or ten days they feparate the 
ftone fcratch from their pans with iron picks, 
and in feveral places find it a quarter of an 
inch in thicknefs'^. If this ftony cruft is 
fuflFered to adhere to the pan much longer, 
it grows fo thick that the pan is burnt by 
the fire, and quickly wears away. 

CHAP. II. SECT. 11. 

Mifcellanious obfervations and cautions relating 

to the foregoing procefs. 

I . T" N the foregoing procefs the fait be- 
JL gins to grain, or for<n into cryftals 
immediately after the brine is brought to 
fuch a ftrength as to be fully fatiated with 
fait 5 for if the evaporation be continued any 
further, the water remaining is not fufficient 

'9 Ac Hall in Saxony they cleanfe their fait pans from 
the ftone fcratch thrice a week, by removing them from 
off the furnaces, and fetting them upon one fide, tbeQ 
burning ftraw in them, by which the fcratch is loofened, 
and falls off by besCting the bottom and fides of the pan 
with a mallet. 

to 
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to keep all the fait diflblved, which there- 
fore begins to feparatc from it, and to con- 
crete into cryftals. 

2. Water is fully fatiated with com- 
mon fait, when each pound of it averdupois 
contains about fix ounces of fait. For it 
hath been found by experiments, that fo 
much fait and no more can be difiblved in 
pure water'. 

3 . For the better underftanding of the 
foregoing procefs it ought be confidered 
that common fait, as well as the lixi- 
vial fait of vegetables, and feveral others 
of the more foluble kinds of falts, are dif. 
folved in nearly equal quantities in cold wa- 
ter, and water of a boiling heat. Whereas 
tartar, nitre, feveral kinds of vitriol, and 
other lalts, which are lefs foluble, or require 
a large proportion of cold water to diffolve 

■ Count Marfilli in his HiJ}oire phyf. de la mer^ Par^ 
tie ii. pag. 29. afTures us that a pound of fea water can 
only diiTolve an ounce, two drachms, and ten grains of 
fait j but in this and in feveral inftances his experiments 
have not been made- with fufHcient accuracy. His error 
in this experiment feems to have arofe from ufing the 
refiduum of fea water evaporated to a drynefe, which he 
miftook for pure marine fait j and obferving fomc of it 
to fubfide and remain undiflblved, he concluded that 
tlie fea water was fully iaturated. More exaAne^ 

them. 
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them, may be diflblved in much greater 
quantities by hot than by cold water 3. 

4. The marine fait is therefore only fe- 
parated (at leafl: in any coniiderable quanti- 
ties) from the water in which it is diflblved, 
during the time that the water exhales from 
it in vapours. Moft of the fait being retain- 
ed in cold water, which was diflblved in it 

might be expefted from the illuftrious Mr. Boyle, al- 
though he only allows that one pare of file may be dif- 
folved in five parts of pure water. Bocrhaavc comes 
nearer to the truth, when he affirms that pure water is 
fully iatiated, when the proportion of fait is to that of 
the water as one to three and a quarter. But Dr. Fred. 
HoflFman afferts, upon the authority of exafter experi- 
ments, that a pound avcrdupois of pure water will dit- 
folve fix ounces of fait j which is in the proportion of 
one part of fait to two and two thirds of water. See Hoff- 
man Defalinis Hallenf. C. ii. ScObf.phyf. cherm Libii. 
Obf. 17. 

' Dr. Petit, in- his moft ingenious difcourfe on the pre- 
cipitation of common f ik in refining of falt-petre, ob- 
ferves, that twenty four drachms of the water of the 
Seine made fcalding hot (tres chaude) diflblved about 
eight drachms and an half, or at mof): nine drachms of 
marine falt^ and that none of this fait was precipitated 
from the water when cold, no not in the coldeft winter 
during the time of the hardeft froft ; and that the fame 
quantity of boiling water did not diflblvc mere ihaa 
nine drachms and an half of fea falc. 

But on the contrary, water of different degrees of 
heat according to the temperature of the air, at different 
feafons of the year^ retained very different quantities of 
iait-petre diflblved therein. For he obferved, that, during 

F whilft 
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whilft hot*. So that in the foregoing pro- 
ccfs it is neceflary to continue the evapora- 
tion, until the water which keeps the fait dif- 
folved is in a great manner exhaled. 

5. But in the cryftalization of vitriols, 
nitre, and other lefs foluble falts, they pro- 
ceed in another way, and boil the folutions 
of thefe falts to a pellicle, or until the hot 
water is faturated with them. Thefe folu- 
tions are then drawn out into proper veiiels^ 
and when cool are greatly overcharged with 
fait, mofl of which therefore (hoots into 
cryftals. 

the winter feafon, in a hard froft, twenty four drachms of 
the water of the Seine only retained diflblved three 
drachms of nitre; but in fummer the fame quantity of 
water of the fame temperature with the external air dif- 
folved ten drachms of nitre; and above fevenry drachms 
of nitre might be dlffolved in the fame quantity of wa- 
ter made boiling hot. 

In all thefe experiments the quantity of falts difTolved 
was fpmcwhat di£Eerenc according as the water of the 
Seine contained more or lefs of a certain fubtile earth, 
which he calls Terr e fine bokire. See the {aid difirourfe 
in the Memoires de VAcad Royal des Scien. pour Fjtm* 

1729. 

^ If nine drachms of fait may be diflblved in a cer- 
tain quantity of cold water, and only nine drachms and 
an half in the fame quantity of boiling water, then a 
fully faturated brine of the heat of boiling water will, 
when cold, only let fall the nineteenth part of the fait it 
contains, if no water exhales from it while it is cooling. 

6. In 
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6. lii the procefs of boiling fea-falt great 
errors are often committed by continuing the 
evaporation too long, and fo reducing a con- 
fiderable quantity of the falts of the bittern 
into a folid form^ along with the marine 
&lt. 

7. The cryftals of fait made by the fore- 
going procefs are moil of them broken during 
the codtion, and concreted together into ir- 
regular clufters or grains, from which it is 
difficult to determine the natural figure of 
the cryftals of common fait. 

8. But when, by a very gentle exhalation 
of water from common fait, it is fufFered 
to (hoot into its true form, its cryftals are 
found of a cubical figure, of various fizes ; 
and many of thefe fmaller cryflals are united 
together into hollow pyramids with a fquare 
bafe. Thefe pyramids are truncated, being 
not fini(hed at the top, but having there 
fixed a cube of fait of a more than ordinary 
bignefs K 

5 The (alt-pctrc boilers, who in France preferve for 
domeftic ufes the common falc, which they extraA in 
refining of nitre, obferve, chat during the time that 
the common (alt precipitates from their lixivium, it 
ought to be boiled as gently as polfible in order to have 
large and beautiful grains of common fait. For by this 
gende coAion, fay they, the grain forms bettex, and is 

Fa 9. It 
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9. It ought alfo to be remarked, that; in 
the foregoing procefs, moft of the faline 
cryftals are formed nigh the furface of the 
brine, from whence the water is evapo- 
rated. 

10. A SLOW and gentle evaporation of 
die water gives the fait liberty to form into 
large grains. 

1 1. But violent and hafty boiling breaks 
the tender cryftals of fait and makes the 
grain fmail. 1 

1 2 . The fait is alfo made of a fmall grain 
by ftirring the brine about during the granu- 
lation^. 

13. If the evaporation be flowly per- 
formed, the faline cryftals concrete into larger 
clufters, the longer they remain in the pan. 

14. Those therefore, who would have 
fait of a large grain, muft evaporate the brine 
very gently, while the fait is forming ; and 
muft fufter it to lie a long while in the pan^ 
and muft not draw it out until it all be 
formed. 

better nouriihed. For then the grains are not bruifed 
fo violently againft each other, and againft the fides of 
the cauldron, as when the lixivium is made to boil 
more brifkly. See the above mentioned difcourie of 
Dr. Petit. 
5 Sec Ph. Tfanf Abr. by Lowthorp, vol. II. p. 558. 

15. But 
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15. But thofe who defire to have their 
fait of a fmall grain, boil it pretty haftily, 
and draw it out of the brine as foon as a con** 
fiderablc quantity of it is fallen to the bottom 
of the pan, often drawing the pan five or fix 
times during the time that the fait is forming; 
as will be explained hereafter in treating of 
the method of preparing bafket fait. 

16. The fait made by a gentle evapora* 
tion of the water is not only of a larger 
grain, but alfp firmer and clearer, and of 
a more (harp and pungent tafte than that 
which is made with hafty fires. 

17. Moreover, the fait boilers unani- 
moufly agree, that much of their fait is wafted, 
when violent fires are ufed towards the end 
of the procefs, whilft the fait is forming, 
which they call the time of faking ; fo that 
when they boil violently at that time, they 
do not obtain fo much fait, as when they ufc 
more flow and gentle fires ^ 

18. They alfo obferve, that, when vio- 
lent fires are ufed during the time of falting, 
the quantity of bittern is confiderably greater 
than when gentle fires are applied, 

f This is confirmed by Dr. Plot, Dr.Hoffman and many 
others. 

F 3 FuR^ 
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19. Furthermore, when they ufe too 
hafty fires^ large quantities of fait often ad- 
here to the bottom of the pan 5 and the ope- 
rators then fay that the fait is burnt. 

20. The fait which thus adheres to the 
pan, and all fait grained with violent fires, 
is found unfit for preferving provifions. Such 
fait will not endure tp be long expofed to 
the open air, but greedily imbibes the aqueous 
moifbire, and with it runs into brine ; for 
which reafon, the operators fay, that it is not 
well cleared from the freih *. 

The inconvenience of quick fires is fully 
proved by the pradice of the Chefhire falt- 
boilers 5 who, about a hundred years ago, 
made ufe of pans which only held about 
forty eight gallons of brine, and afterwards 
pans, which held twice that quantity, being 
fomewhat more than a yard fquare and fix 
inches deep 9, and fo hurried on their work 
that in the fpace of two hours they ufually 
boiled one of thefe pans of brine into fait *''. 

• The fait found adhering to the bottom of the pans 
at the Droit wich fait works, and there called clod fait, 
was probably fait thus burnt by hally fires ^ and was 
found unfit for prefevring beef. 

9 See a reprefentation of thef&pans with their furnaces 
^d the hot houfes behind them, Plate VI. Fig* i. 

^^ See Dr. William Jickfon's account of tl:us mediod 

But 
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But the fait made in this hafty manner was 
extreamly weak, and of a fmall loofe grain^ 
and quickly grew moift, tliough dried in hot 
houfes, and was therefore only made for 
prefent fale'\ lam well informed, that 
afterwards they made their fait pans gra- 
dually lacger, until they held about eight 
hundred gallons ; which is the common fize 
of the pans now ufed in Cheshire: And in 
thefe pans, within the memory of feveral 
now living, they finiflied their procefs in 
twelve hours; and every week reduced 
twelve pans fiill of brine into fait. They 
found that the fait thus made was greatly 
preferable to that which they had made be- 
fore with more hafty fires, but was ftill too 
weak for curing provifions for fea ftrvice. 
Of late years therefore they have proceded 
in a more leifurely way, and only work out 
fix pans of brine in the week, emptying 
their pan only once in twenty four hours. 
And fincc they fell into this method, their 
ialt is much ilronger, and more durable 
in the air than heretofore; being efteem- 

of making fait at Nantwich in Chcfliirc, Ph. Tr, abb. 
by Lowthorp, vol. ii. p. 554, 355. 

" See Dr. Thomas Raftel's charafter of this fair 
Ph, Tr. abb. vol. ii. p. 358, 339. 
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cd equal in goodnefs to moft kinds of whit<i 
fait now made ; and the demand for it i4 
very greatly increafed. In^ making a kind 
of fait called fhivery fait, they ufe yet more 
gentle fires, and the procefs continues a long- 
er time than ordinary, as will be hereafter 
more fully explained. And the fait, thus 
made, is of a larger and firmer grain, and 
is alfo ftronger than any other kind of fait 
prepared by them. 

CHAP. II. SECT. m. 
Memoirs for an Anal^s of fea water ^ 

FROM the foregoing procefs it appears 
that fea water, befides common fait, 
contains feveral other ingredients j fome of 
which in this procefs, are feparated before 
tlie common fait falls ; and others remain in 
the bittern, after all the fait is extracted. 

I. Of the firft kind are the fand, mud, and 
other impurities, which by the violent motion 
of the waves are ftirred up and mixed with 
fea water, and again fubfide in it, while it 
rcfts in the ciftern ; or elfe are entangled in 
the whites of eggs and other mixtures, with 
^hich it is clarified, 

II. BEr 
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IL B£SiD£9 thofe grofs fubftaflces, fet, 
water containj) a glutinous matter of a tntch 
finer texture, which is intimately diflblv^ 
therein. This glutinous matter, in the fori« 
going procefs, is probably feparated from 
fea Water by clarification. If we may give 
credit to Count Marfilli, it is of fo light and 
fubtile a nature, as to arife with fea water when 
deflilled in a fand heat ' ^ and if fo, may be 
mixed in rain water, and may greatly pro- 
mote the growth and nourifliment of plants ^ ; 
to which ufe (as Dr. Woodward and others 
have obferved) a green ilimy fubflance that 
fettles in rain water is in a peculiar manner 
adapted. This vifcous matter of fea water 
feems earthy, faline, and oleagenous. It i^ 
this in ftormy weather, when the waves rage 
and roar that forms a thick froth on the fur* 
face of the fea. To this vifcous part is 
chiefly owing the putrefaction of fea water 
when fuffered to ftagnate 3 ; by which pu- 

* See his Hiftoire phyjique de la mer^ Partie ii. p. a(f . 

* The antients therefore might have fome reafon for 
feigning that Venus fprang from the foam of the fea. Of 
whom Lucretius (ing5, 

Qu9S, quoniam rerum naruram fola guberna^ 
Nee fine re quicquam dias in luminis oras 
Exoritur, neque fit Ixtum, neque amabile quicquam. 

J Of the putrefadlion of fea water when kept 

trefadioi:|. 
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trcca&ion this fllrpy matter is fo attenuated^ 
thit it$ texture is deftroycd and part of it 
£es off in fejtid exhalations^ which are pro- 
bbly ipflammat)le and permanently elaftic ; 
/or it hath been obferved, that the water of 
the Thames and other rivers generate an in- 
flammable air during their putrefadtion in 
long voyages. The more grofs and earthy 

in veflTels, fee the reverend Dr. Halcs*8 PhlL ex- 
periments. 

And that the whole mafs of fea water is fubjeA to cor- 
rupt, when fufFered to ftagnate, Mr. Boyle hath given us 
the following inftances, " A navigator of my acquain- 
tance, having often failed in the Indian and African feas» 
told me that being once, though it was in the month of 
March becalmed in a place for twelve or fourteen days, 
the {tZy for want of motion, and by realbn of the heat 
began to ftink ; (b that he thinks if the calm had con- 
tinued much longer, the llench would have poifoned 
him. They were freed from \x.y as foon as the wind be- 
gan to agitate the water, which aifo drove away flioals 
of the fea tonoifes and a fort of fi(h that before Jay bat 
king on the top of the water." 

And Sir John Hawkins takes notice ; that ** were it 
** not for the moving of the fea by the force of winds, 
*^ tides, and currents, it would corrupt all the worid. The 
*^ exf)erience I faw, fays he, in the year 1 590, lying wich a 
^^ fleet about the iflands of Azores, almoft fix months, the 
" greatefl: part of the time we were becalmed ^ with 
*' which all the fea became fo replenilhed with feveral 
*^ fortsofgellies, and forms of ferpents, adders, and fnakes, 
** as feemed wonderful ; fome green, fome black, fome 
" yellow, fome whke, fome of divers colours, and 
** many of them had life j and fome there were a yard 
ff and an halfj and ^wo yards long, which, bad not I 

parts 
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parts of this vifcuous matter, after Its tex« 
tore hath been thus broken by the putrid 
ftrmentation, fubfide in the Tea water (and 
as the reverend Dr. Hales hath obferved) 
fall to the bottom of the veflel in a dirty fe- 
diment. 

III. Besides this vifcous matteri fea wa- 
ter probably holds an earthy fubftance fo 
very l^ht and fubtile that in the foregoing 
procefs it is elevated along with the watery 
vapours ; as there ieems reafon to conjedure 
from a white fubtile earth, which I have 
obferved adhering to the walls of ieveral boil- 
ing-houfes. And although it may feem ab- 
furd to talk of a volatile earth ; yet certwi 
it is, that ieveral fubflances known to che* 
mifts by the name of iaiine earths, are raiied 
from certain bodies by their effcrvefcent mo- 
tions, or by the force of fire. Such are thofe 
volatile fumes that arife from quick lime 
when water is poured upon it -, and fuch is 

^' feen, I could hardly have belived. And hereof are 
** witncffcs all the company of the flilps, which were 
^^ then prefenc; fo that hardly a man could draw a 
^^ bucket of water dear of fome corruption. In which 
^ voyage towards the end thereof many of crery (hip fell 
^^ fick of this difeafe, and1)^n to die apace ; but that 
^^ the fpeedy paflage into our country was a remedy for 
^^ the crazed, and a prefervative for thofe that were not 
^* touched.*' See Boyle on the Saltfte/s ^/th/ea. 

the 
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the fubtile alcaline eatthof lime water, which 
arifes with it in deftillation*. 

But we are more certain of the prefence 
of another kind of earth in fea water, which 
in the foregoing procefs is obtained from it 
in vefy confiderable quantities. This earth, 
to which the fait boilers have given the name 
of fcratch 5, feparates from the brine before 
the fait begins to form in it ; and is either 
taken out in the fcratch pans in the- form of 
a white powder, or elfe adheres to the bot- 
tom, and fides of the fait pan in a hard 
ftoney incruftation. . This earth may alio 
be probably feparated from fea water by con- 
gelation. At leaft, I have found that Briftol 
water, frozen into ice and afterwards thawed, 
depofits a white calcarious fediment, very 

4 I was informed by a gentleman of great judgment 
and veracity, who fuperintends feveral large colaieries, 
that when he boiled water which fprang out of a bed 
of free ftone in the boiler of a fire engine, the cylinder, 
into which the watery vapours arofe, was often fo filled 
with a ftony powder, that thepiftonofthe engine could 
not move in ir, until the powder was cleanfed out 5 for 
which reafon he was obliged to fupply the engine with 
other water. 

5 By Dr. Collins in his difcourfe on (alt and Fiflieries, 
it is called ftone powder ; By Dr. Lifter de font. Med. 
Anglia Arena alba, and lapis albus : By Dr. Fred. HofP- 
inan, Pulvis candidus. And by the fame, moft aptly, 
Succus maris, Salino-terreus, calciformis. 

2 much 
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much refembling the icratch of fea water. 
The petrifying water of Knarefborough beii^ 
in like manner froze, doth alio part with 
its ftony matter. Thefe earthy particles 
are not feparated from fea water in the fame 
ilate in which they were diflblved therein $ 
for when by codion a large quantity of the 
water is evaporated and thereby thefe parti- 
cles are brought into clofer conta(5t, thejr 
ifarongly attraft each other, and remain no 
longer fufpended in the water ; but firmly 
concrete into large cluflers ; which cannot 
again be diflblved in water ^, unlefs they be 
firft difunited by art, and reduced into fuch 
minute particles as they exifled in before th^ 
union. 

That thefe particles are extremely fmall 
and minute while di^lved in water, appears 
irom their paffing with it through the filtre ^ j 
fo that, during their diflblution, they feem 
fuificiently fine and fubtile to enter the 
veflels of animals and vegetables. And in^ 

* Hence appears the reafon, why, if the dry remainder 
extraAed from Tea water be again added to the water 
deftilled from it, it is not of the fame fpecific gravity 
ic was of before deftillation ; each pound of it, according 
to count Marfilli, wanting a fcruple of its former weight. 

7 See Ejcp. made by Dr. Plot, Nat. Hijf. tf Stafford- 
Jbire^ Chap. ii. § 1091 no. 

de^d 
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deed this fiibtile earth appears to be a very 
neceffary ingredient in fea water, ferving &ft 
the nouriihment of marine plants, and alio 
of many fifh, more particularly of the tefta- 
ceous and cruftaceous kinds ; to whole co- 
verings, as well as to corals and ieveral other 
ftoney plants, it hath a great affinity. 

By a fubtile earth of this kind may be 
produced feveral ftony incruflations, and 
petrefadlions of mofs, wood, and other ve- 
getable fubflances; alfo ftaladites, and 
other ftony concretions^. 

This earth is capable of being diilblved 
by water in very confiderable quantities. The 
water of the fait fprings of Wefton in Staf- 
fordfhire contains about a thirty fixth part 
of its whole weight of this earth ; which is 
nearly in the fame proportion, in which com- 
mon fait is ufually found diilblved in iea 
waters. 

The great folubility of this earth in water, 
fhews that it nearly approaches to the na- 
ture of falts. It is even found to enter the 

' See an inftance of this kind in the following chapter 
from Dr.Scheuchezr's Account of the Saltworks at Bevimx 
in SwitTurland. 

» Sec Dr. Plot's N^t. Ktji. of Staffordfiire^ C. ii, 

compo« 
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compofition of perfed falls. For being long 
expofed to the open air, it imbibes the aereal 
vitriolic acid, and with it is converted into a 
neutral fait, which Dr. Lifter ranks amongft 
the ipecies of his calcarious nitre '^. This 
fait, in tafte, very nearly refembles the bit- 
ter purging fait of Epfom waters ^ as I ex- 
perienced in fome of it which I found ger- 
minated on ftone fcratch, that had been kept 
by me four or five years. 

From the foregoing obfervations, this 
earth appears to have an alcalihe quality ; 
which is further confirmed by other experi- 
ments. For when reduced to powder, am 
mixed with fyrup of violets diluted witi 
water, it inflantly turns the mixture fi-or 
a blue to a green colour. I have known tJ 
glafs makers fubftitute it for kelp in J^£ 
compofition for making glafs. Anditis 
well known that kelp, or the afhes^iie 
herb kali, owes its quality of vitriiyii with 
fand, chiefly to the alcaline fait ^ch it 
contains. This earth, being mix^ with 
clay, makes a ftrong cement, whic the lalt 
boilers ufe for repairing their funia®* 

'" In his trsadfe De fontib. rudiait. ■ J^R^y L.^ 

It 
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It is well known that the fliells of the 
fta fifh (which ieem to be nouriflied chiefly 
by this fubtile earth) partake of an alcaline 
nature, and may by calcination be reduced 
into quicklime; to which, we may con- 
jecture from the preceeding experiments, 
that this earth bears ibme affinity. And 
having purpofely made the trial, I found 
that ftone-fcratch after calcination by a vio- 
lent heat in an air furnace, fell into powder 
in the open air, and had other properties of 
|uick lime. 

The marine fcratch therefore feems to 
^eferve the title of a faline calcarious earth. But 
am far from thinking that all earths which 
>me under that general denomination, are 
^(ftly of the fame nature, and agree in all 
tfeT properties. On the conrary it is more 
ro&iable to believe that there are feveral 
kttd^f calcarious earth, which are more or 
lefe futile, more or lefs corrofive, and have 
other ^ecific differences j one kind bearing a 
refembtice to chalk, another to limeflone, a 
third tcquick lime, and a fourth to ala- 
bafler; >ne kmd, with the vitriolic acid 
compofir; alum, another with the fame acid 
Bpfom-fa^ and others ^yith the fame acid 

other 
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other kinds of calcarious falts. So that thefe 
earths ought not to be all confounded toge- 
ther, but each kind diftinguifhed by its pri- 
vate properties. 

The magnefia alba, fo juftly celebrated 
in Germany for its mild purgative anti-acid 
virtues^ is a kind of calcarious earth, very 
neary related to the fcratch of fea water ; 
being with acids converted into a bitter pur- 
ging fait, which is not the cafe with quick- 
lime, crabs eyes, and feveral other alcaline 
earths. Whether the marine fcratch will 
have the fame efFedls with the magnefia upoii 
the human body, muft be determined by fu- 
ture trials* It is certain that feveral mineral 
waters owe their purging qualities not to any 
. perfed: fait with which they are impregnated ; 
but to a fubtile calcarious earth, as Dr. Fred. 
Hoffman hath fully proved in the waters of 
the Caroline baths in Germany. 

In the examination of mineral waters; 
their earthy ingredients, which are too often 
confidered as inert, and without efficacy, do 
therefore require a nicer attention. We find 
that calcined fpunge, which is a marine pro- 
duction and holds a calcarious earth, is a ufe- 
fiil remedy in fcrophulous diforders ; and the 
falutary efFedts, which feveral mineral waters, 

G and 
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It is well known that the fliells of the 
fta fifh (which feem to be nouriflied chiefly 
by this fubtile earth) partake of an alcaline 
nature, and may by calcination be reduced 
into quicklime ; to which, we may con- 
jecture from the preceeding experiments, 
that this earth bears ibme affinity. And 
having purpofely made the trial, I found 
that ftone-fcratch after calcination by a vio- 
lent heat in an air furnace, fell into powder 
in the open air, and had other properties of 
|uick lime. 

The marine fcratch therefore feems to 
Wferve the title of a faline calcarious earth. But 
am far from thinking that all earths which 
^me under that general denomination, are 
\a6Uy of the fame nature, and agree in all 
t^T properties. On the conrary it is more 
r^<aable to believe that there are feveral 
kk^d^f calcarious earth, which are more or 
left fvtile, more or lefs corrofive, and have 
other ^ecific differences s one kind bearing a 
refembrice to chalk, another to limeflone, a 
third tcquick lime, and a fourth to ala- 
bafter J >ne kind, with the vitriolic acid 
compofii; alum, another with the fame acid 
Epfom-fa^ and others ^yith the fame acid 

other 
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Other kinds of calcarious falts. So that thefe 
earths ought not to be all confounded toge- 
ther, but each kind diftinguifhed by its pri- 
vate properties. 

The magnefia alba, fo juftly celebrated 
in Germany for its mild purgative anti-acid 
virtues, is a kind of calcarious earth, very 
neary related to the fcratch of fea water ; 
being with acids converted into a bitter pur- 
ging fait, which is not the cafe with quick- 
lime, crabs eyes, and feveral other alcaline 
earths. Whether the marine fcratch will 
have the fame effedls with the magnefia upoa 
the human body, muft be determined by fu- 
ture trials. It is certain that feveral mineral 
waters owe their purging qualities not to any 
perfe<5t fait with which they are impregnated ; 
but to a fubtile calcarious earth, as Dr. Fred. 
Hoffman hath fully proved in the waters of 
the Caroline baths in Germany. 

In the examination of mineral waters; 
their earthy ingredients, which are too often 
confidered as inert, and without efficacy, do 
therefore require a nicer attention. We find 
that calcined fpunge, which is a marine pro- 
duction and holds a calcarious earth, is a ufe- 
fiil remedy in fcrophulous diforders ; and the 
falutary efFedts, which feveral mineral waters, 

G aod 
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plfts of It, in rains, or from the mouths of 
riVf rs '^. Or from beds of foffil fait, which 
may be feated in feveral places .at the bottom ' 
of the ocean *^. Or from the fait waters of 
fprings and rivers which are difcharged into 
it, in certain places*^. 

\ '+ Count Marfilli found the water of the Archipelago 
taken up nigh Smyrna confidcrabiy heavier than that 
of the Euxine ; and that of the channel of Conftantino- ' 
pie, or the Thracian Bofphorus, in fome places heavier^ 
in others lighter than that of the Euxine according as ic 
was taken up nearer to, or farther from the mouths of 
rivers. See his Obfervations made on the Bofphorus of 
Prance, 

Such vaft quantities of water are difcharged from the 
Riv della Plata in Brazil, that frefli water may be taken 
up in the ocean fifteen miles from the mouth of that 
river. The fame is reported of the river Quire in 
Africa. 

On the coaft of Malabar, during the rainy feafon, {o 
much water falls in rains, and is difcharged from rivers^ 
that the fea water in feveral parts nigh land becomes al- 
moft fweec and potable. Du Hamel Phil. Burgund. 
Cap. De maris falfedine, 

»5 As nigh the ifle of Ormus. And in deep parts of 
the ocean, where the water is not difturbed, the falc 
ijiay diflblve very flowly, as all the water adjoining to 
the fait rocks will be fuUy fatiated with it. 

*^ Moft of the rivers in the kingdoms of Afgiers a;id 
Tunis are impregnated with fsXt ^ and doubtlefs contrt- 
bute to the extraordinary ftltnels of the Mediterranean 
waters. Herrera informs us, that the Rio de la fal in 
Chili is fo extremely fait, that the parts of horfes weu 
with it, as foon as they are dry, appear incruftcd over 

The 
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The reverend Dr. Hales, by a gentle eva- 
poration of fea water taken up near the Buoy 
at the Nore at the mouth of the Thames ob- 
tained from it J^ 2 of its whole weight of 
fait. And from the Mediterranean water 
taken up thirty leagues north of the ifle 
of Malta tV3 of fait '7. Count Marfill? 
found that water taken from the furface of 
the fea in the gulf of Lyons, yielded by a 
gentle diftillation only ^V of its whole weight 
of fait; whilft that which was taken up at 
the fame time and place from a great depth 
yielded V-? of fait ; and hence concludes that 
fea water is much falter in profound parts of 
the ocean, than at the furface'^. This in- 
deed may be the cafe in the gulf of Lyons 
nigh the mouths of the Rhone ; and alfb 
nigh the mouths of other great rivers, whence 
the frefli water flowing out, is mixed chief- 
ly with the fuperficial fea water, whilft that 
in deep parts remains undifturbed. But this 
rule does not hold univerfallv true in all 
places ; for Mr. Boyle found the water of 
the Britifti channel equally heavy at the lur- 

wh (air ^ and that the fak lies concreted on the border* 
of the river. 

*7 See his Ph. Experiments on di/Ulledfca water. 

!» See his Hiflohe Phyf de la Mer. 

G 3 f^ce 
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£ice and at the bottom. And at fome places 
(as in the Pacific ocean) where large quan- 
tities of water arife in vapours, and very little 
falls again in rains, or is received from rivers, 
tfie fuperiicial water may probably be much 
falter than that which remains undifturbed 
at the bottom. 

it ought to be remarked, that In the fore- 
going experiments of extracting the fait from 
a certain quantity of fea water, all the dry 
remainder hath ufually been taken for com- 
nion fait ; although it is not a pute marine 
fait, but hath feveral other ingredients mixed 
with it, particularly a confiderable portion 
of a calcarious earth, and alfo the falts of the 
bittern. It likewife ever contains a confide-^ 
rable portion of aqueous moifture, which is 
more or lefs according as the heat was con- 
tinued a longer or a fhorter time after the im-* 
pure fait or remainder appeared in a dry form. 
Mr. Boyle having evaporated water taken 
up in the Britifli channel to a drynefs, found 
the dry remainder, which he calls fait, to 
weigh near -^ of the whole water 5 but after 
heating and drying it well in a crucible, it 
only weighed yV of the water ufed'^. The 

'9 Sec bis Treat! fe on thefaltmfs of the fea. 

quantity 
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quantity of dry remainder will alfo be con- 
fiderably lefs when the water is evaporated 
from it with a violent heat, than when only 
a gentle heat is applied. So that from the(b 
cxpcritnents, in which a certain quantity of 
fea water is evaporated, and the impure fait 
remaining weighed ; nothing certain can be 
determined of the true quantity of common 
fait which fea water doth contain. 

As true an eftimate may probably be 
made from the experiments of the fait boilers. 
Thofe of them who have been moft accurate 
in their trials affirm, that in Sol way Firth on 
the coafts of Cumberland, they commonly 
obtain a pound of pure marine fait from forty 
pounds of fea water ; and after the greateft 
draughts, feldom more than a pound of lalt 
from thirty five pounds of water ; but, after 
heavy rains and great land-floods, the fea 
water is there fo weakened, that it does not 
afford above a fiftieth part of its weight of 
pure fait. The Newcaftle fait boilers aflert, 
that, on the coafts of Northumberland and 
Durham, from thirty tuns of fea water, they 
ufually extraft a tun of fait j but in this caU 
culation it is probable that they do not efti- 
mate the quantity of water by weight, but 
by meafure. 

From 
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From all thefe obfervations, it may be 
concluded in general that fea water taken up 
on the Britifh coafts, at feme diftance fronx 
the mouths of rivers, feldom holds more 
than 1^, or lefs than V^ of common fait. 
And that the water of fome feas, as of the 
Baltic is impregnated with lefs fait, and that 
of the other feas with more fait, than the 
water taken up on the cpafts of Great 
Britain. 

Besides common fait, fea water contains 
feveral other falts which are found in the bit- 
tern that remains in the pan after all the ma-p- 
rine fait is extradled. 

V. For firft it contains a bitter purging 
fait, known better to many by the name of 
Epfom fait ; having firft been extraded for 
medical ufes from the waters of Epfom, 
jmd afterwards from thofe of Dulwich, 
Shooters-hill in Kent, and from other pur-^ 
ging waters in feveral parts of England. 
But all this fait now vended, is prepared in- 
tirely from the marine bittern, at the fait 
works nigh Newcaftle, and at thofe at Lei- 
mlngton and other parts of Hampfhire. To 
this fait feems chiefly owing the bitter tafte 
of fea watef , although the opinion hath ge- 
nerally prevailed that this tafte proceeded 

from 
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from bitumen *°. From the experiments 
made on this fait, it feems compofed of a 
vitriolic acid, united to a large quantity of a 

*'' I readily grant that there arc feveral bicumioous 
bodies, which in various parts are mingled with rhc ma- 
rine waters. Thus Mr. Boyle informs us ihat the Bar- 
badoes tar is carried in coniiderable quantities from rocks 
into the Tea. And count MariUli obferved I'piral fila- 
ments to arife in the Tea Marmora nigh Conftantinople, 
which concreted into bitumen exaAly of the iame 
kind with that which he had obferved to flow from a 
bituminous fountain in the ifle of Zant. On fjme of 
the coafts^ of Itafy they Ikim an oil like petrolium frocn 
the furface of the fea. And ambergreece may proba- 
bly be a bituminous fubftancc caft up from the ocean. 
Many parts of the fea are alfo frequently covered with a 
fubtile pinguous fubftance, which (hines and gives light ia 
the night. Thefe undluous fubftances may impart vari- 
ous properties to fea water in places where they abound; 
but none of them are found conftantly mixed with the 
marine water ^ nor does it appear that they are capable of 
giving it its bitter tafte ^ fo that this tafte feems to proceed 
aimoft entirely from the bitter purging fair, every where 
prcfent in fea water. Count Marfilli hath indeed proved 
that a fpirit diftilled from pit coal will give water a bitter 
tafte, but he hath not proved that fea water is impr^nated 
with fuch a fpirit ; on the contrary diftilled fea water hath 
no bitter tafte, as Dr. Hales hath well remarked^ and there* 
fore the marine waters are not impregnated wiah fuch t 
volatile fpirit, but owe their bitternefs to a fixed principle. 
And that pit coal can fcarce iippr^ate water with fuch a 
fixed principle, appears from examining the water which 
Bows from large ftrata of this mineral ; which water is 
commonly impregnated with iron, but bath never been 
pbierved to have a bitter tafte. 

€»lcarious 
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calcarious earth ; and may therefore Ibe cal^ 
led a vitriolic calcarious fait *' . 

VI. Another fait is found in bittern, 
which may be called a muriatic calcarious 
fait J its acid principle being fpirit of fait, 
which is loaded with a large quantity of an 
earthy fubftance moft nearly related to quick- 
lime. For this fait, being expoied to the 
fire, doth not part with its acid fpirit until 
its faline earth is reduced to a calx more 
iharp and corrofive than quicklime itfelf. 
This fait remains in the bittern after the bit- 
ter purging fait is extracted from it s and, 
though a neutral fait, can fcarce be brought 
into cryftals, but by the force of fire may be 
reduced to a folid form ; which yet it re** 
tains with difficulty j for of all the coagulable 
lalts, it moft greedily imbibes the a&ial hu- 
midity, and with it moft readily runs per de- 
liquium**. This fait, though little known, 

^< Of this and the following falc fee an account pub- 
lifhed in the Tranf. of the Royal Society N*» 377, 378, 
by Mr. Brown the Chenoift. 

Alfo Dr, Hoffman's Off. Phyf. Chem. De Lixivio a 
fale reli^o. 

** The great reluftancy which this fait difcovers to 
be reduced to a folid form, feems alfo to (hew the near 
affinity between iis earth and quicklime. For Sthal in- 
forms us, that ihofe who putrify nitre find no better me- 
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is now applied to fomc profitable ufcs *^, and 
might be applied to other ufes medical as 
well as ceconomical ; which are left to the 
difeovery of the ingenious. 

VII. Besides thefe calcarious falts, the 
marine bittern contains a confiderable por^ 
tion of a fixed mineral alcali^ as may be 
judged from its turmng f3rrup of violets of a 
green colour. Whether this fait exifts in 
fea water before its codtion^ feems difficult 
to determine^ as will more fully appear from 
fome experiments hereafter to be related. It 
is however certain, that iea water partakes 
of an akaline quality ; for though the co- 
lour of fyrup of violets is not readily changed 
by it, yet the blue tinfture of flowers of 
Cyanus (which more quickly turns red with 
acids and green with alcalies than fyrup of 
violets) being mixed with fea water, the 
mixture in about twelve hours becomes of 
a pale green, as I have frequently experienced* 

thod of freeing it from marine fait than by mixing it with 
lime water ; which uniting to the acid of (ea fair, there- 
with forms a laline liquoft which will not ihoot into 
cryftals. 

^> Amongft thofe ufes, I do not reckon one {o which 
fome have applied it i counterfeiting therewidi the blood 
of the Popifli faint Januarius* whidi, as many believe^ 
liquefies at the approach of the head of that faint. 

But 
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But whether this change of colour proceeds 
fr©m the calcarious earth or from a fmall 
portion of an alcaline fait contained in fea 
water, muft be determined by future expe- 
riments. It however feems ftrange that fo 
alcaline a fubftanceas fcratch, which, when 
reduced to powder, fo readily turns thefe 
mixtures green, fhould yet have fo little 
efFed: upon them when more intimately dif- 
folved in fea water. 

The ingredients of fea water already 
mentioned are the chief which fall under 
the cognifance of the marine falt-boiler. 
Although it is alfo imprcgated with the 
feeds, fperm, and excrements of innumerable 
kinds of plants and animals, and the tinc- 
tures which thofe plants and animals impart 
to it, while they corrapt and diflblvc there- 
in. Thefe, together with divcrfe ialine and 
fulphureous bodies not here mentioned, will 
necefTarily fall under the coniideratioa of 
thofe, who fhall hereafter attempt to oblige 
the world with a natural hiftory of the ma- 
rine waters *^. To whooi, as well as to the 

** It may indeed feem ftrange, that, after the learned 
have fpent fo much time and ftudy in fearching in- 
to the nature of mineral waters, the water qf the 
ocean, that grand fountain of fountains, which nou. 

• "^^ in^ui- 
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inquifitivc falt-boiler, the imperfcft me- 
moirs here given may not be wholly un- 
ufeful. 

CHAP. III. SECT. I. 

T^he method of boiling brine fait. 

OF fait boiled from the waters of wells 
and fprings, which we call brine fait, 
great quantities are daily made and ufed ; 
efpecially in countries remote from the fea, 
as in the inland parts of Germany, in Hun- 
gary, and Switzerland, in which and in ma- 
ny other countries, fprings of fait water arc 
very common '. 

riflies and fupports fuch an infinite variety of creatures; 
which hath fuch remarkable tSt&s upon the human 
body, which difFufes its influence over the whole fub- 
lunary creation, and is fo wonder Fully adapted to the 
various ends of the all-wife creator • iliould nevertheleis 
remain almoft totally neglefted by tlum. 

' Amongft the moft remarkable fait fprings, may be 
ranked thofe of Salins in Franche Compte^ arc feem- 
ing to vie with nature, in contributing to render them 
moft furprizing. Thel'e fprings are fituated in deep 
caves, which in the greater work (for there are two in 
that City) are about four hundred feet in length, and fifty 
oriixtyin breadth. Into thefe caves (of the greater 
work) they defcend by a ftone ftair-cafe oi forty one 
fteps, and then by wood-ftairs of twenty fteps. At the 
bottom of thefe ftairs, is a cave with an arched roof. 

In 
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In feveral parts of England, as in Sonier- 
fetihire, Cumberland, Weftmoreland, Dur<* 

This firft cave or vault is forty feet long, and thirty 
two and an half broad ; and in it are fix fprings of 
fait water, and two of frefli water, all which guih out 
of the lame rock, within the fpace of fourteen feet. 
From this cave or vault they go into others, fupported 
in the middle by a row of thick pillars, on which 
double arches reft. They then pals through two gates 
into a fpacious vault thirty five feet high, and fupport- 
ed nigh the enterance by four ftrong pillars placed 
fquare way5, and in the middle fpace within thefe pil« 
krs is a large bafon, into which the waters of the feveral 
filt fprings are coUeAed. In the fame vault beyond thefe 
pillars are four others, placed in a row fupporting dif- 
ferent arches of fixty feet in length, and forty eight 
feet in breadth; beyond which there is an irregular 
fpace fixty three feet long, in which are fix or feven 
^rings of fait water, and ten or twelve of frelh. 

The fait waters of thefe fprings, and of the fix Iprings 
before mentioned, are kept feparate from the frefli 
water; and are all conv^ed through gutters into the 
krge bafbn before mentioned. From this bafon they 
are drawn out, by an engine called the wheel and 
buckets, into four large ftone bafbns or refervoirs, one 
of which holds fifteen thoufand hogiheads, and the other 
three together twenty five thoufand hogiheads. From 
thefe refervoirs they are drawn oSy as occafion requires, 
into fmaller dftems placed nigh the boiling houfes (the 
waters contained in the feveral bafons, (as they are drawn 
from the fprings at different times, and arc of unequal 
ftrength) are mixed together in fuch proportions in the 
ciftems, that each pound yields about three ounces of 
filt. The water of the frelK forings is alfo coUefted 
together in the caves, mto a balon prepared to receive 
i^ and is raifed bymeansof acraneto thelevelof a little 
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ham^ and Yorkfliire, many (alt fprings have 
been difcovcred ; but they are either weak, 
or iituated where fuel is fcarce; and for 
thefe and other reafons, are not wrought for 
fait. 

But in other parts of England there are 
many rich and valuable falt-fprings, from 
which great ftore of fait is daily extradted. 
Of thefe fome are fituated in Stafford* 
fhire, and feveral in Lancafliire; but the 
chief are thofe at Droitwich in Worcefter- 
ihire, and Northwich in Chefhire, about 
which laft mentioned place, there are many 
rich mines of foflil fait 5 above and beneath 
the beds of which, the brine is commonly 
found. And when, as it frequently hap- 

brook, into which it runs through a fubcerraneous 
conduit. For a farther account of thefe fprings and 
and faltworks. See the General Syjiem of Geography lately 
jpubliftied at London vol. i. p. 346. 

The fait fprings in England and other countries are, 
moft of them, wells or pics of different depths, in 
fome of which the brine ftagnates, and never rifes to 
the ic^y but flows out ac the top of other tvells, 
when it is not drawn out for ufe. See a Defcription 
of the fait fprings at Hall in Saxony in Hoffman's 
Treatife Des Salinis Hallens : Alfo of feveral in £ng- 
gland in the Ph. Tr. Ab, vol. ii. 

At fome plcaes, as at Schower in u{^r Hungary, 
the water which they draw from their fait mines, be- 
ing s^very (trong brine, they boil into falt« 

pens. 
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pens, the fait is in a good meafure exhaun> 
ed, and the brine is fo weak, that it can no 
longer be wrought to profit 5 they then fink 
pits in other likely places, and feldom fail 
of meeting with ftrong brine. There are 
alfo many brine fprings in other parts of the 
laft mentioned county, as at Middlewich 
and Nantwich *, at the laft of which places 
the pits are of a very ancient ftanding, and 
are faid to have been wrought in the time of 
the Roman government. 

'The brine of thefe fprings is obferved 
to differ greatly in ftrength and purity ; 
fome kind of brine affording a much larger 
quantity of fait, and fitter for moft ufes, 
than that, which is extradted from other 
fountains. 

That brine may be efteemed the ftrong- 
cft of which a pound averdupoize yields fix 
ounces of pure fait. The brine of Barton 
in Laneafhire, and of feveral pits at North- 
wich is nearly of this ftrength, being almoft 
folly faturated with fait. That of Droit- 

' Moft of which are fituated nigh the river Weewer. 
^^ Sink on cither fide the faid river for many miles, 
^ and you will fcarce mifs of brine.** Lifter's Ohf. m 
the midland fait fprings. Ph. Tr. Abb. by Lowthorp. 
vol. p. 361. 

ivich 
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Wich, Upwich and Middlcwich contains 
about a quarter of fait. The brine of other 
iprings at Northwich and Nantwich yields 
about a iixth, and that of Wefton in Staf- 
fordfhire only about a ninth part of fait : In 
England they feldom boil a weaker brine 
alone, than that laft mentioned; but in 
fome parts of Germany, where fait is very 
fcarce, they extradl it from water which is 
more weakly impregnated with it, than the 
marine waters. 

It hath been obfcrved at fevcral fait fprlngs, 
that the brine is much ftronger at the bottom 
of the pits than nigh the furface ; alfo in dry 
weather than in wet j and when the pits are 
conftantly drawn, than when litde brine is 
drawn out of them. But in fome iprings, 
as in thofe of Salins in Franche-Comte, the 
brine is not only found more plentiful, but 
alfo ftronger after wet, than after dry wea- 
ther. 

Besides common fait, the brine of moft 
Springs is impregnated with many other in- 
gredients, with the nature and properties of 
which the brine falt-boiler ought to be ac- 
quainted, as by that means he will be enabled 
to exercife his art with greater dexterity and 
judgment, 

H Ani> 
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And firft, the brine of moft fait wells, 
and particularly the Englifh brine, hath 
fomething of a fulphureous principle mixed 
with it, as may be concluded from its fetid 
fulphureous fmell, which quickly goes off 
with boiling^. This fulphureous principle 
gives to the brine impregnated with it, an in- 
tefUne putrifying motion ; and makes it quick- 
ly corrupt the flefli of animals Aeeped thereiri. 

2. The brine of many of the Englifh fait 
fprings turns atramentous with galls "^j and 
hath mixed with it an ocbery fubftance. 
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3 ^^ The brine of the Dioitwicb pits (as Dr. Lifter 
ftfTures us) ftioks like rotten eggs, and will) if ieih be 
pickled with ir, make it ftink in twelve hours. And 
yet (adds he) the fak that is boiled of thefc pits is ac- 

^^ counted the very bed inland fait of all England, and, 

^ I believe, as good as any in the world/* Ph. Tranf. 

ahr. by Lowthorp, vol. ii. p. 3^2. 

It hadi fince been found that the Droitwich brine, after 

it is boiled and clarified, is an excellent pickle for curmg 

beef, and other domeftic ufes. 

In the level or gallery, through which the (alt water 

is conveyed to the (altems at Bevieux in the Pais de Vaux, 

Dr. Scheuchzer obferved feveral v^s of vii^in fulphur. 

Several of the miners, in digging the faid level, were 

killed by explofions of the fulminating damp. 

4 This Dr. Lifter obferves of the brines of Nant- 

wich, Midfiewich, Northwich, Wefton, and Droit- 

wich. 

Dr. Leigh, in bis Nai. Hift. «/ Lancajbire and Chi^ri^ 
affirms, that there are feveral (alt fprings in tboiie couaticf, 
the brine of which is not altered by galls. 

which 
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which feparates from it, and fubfides, when 
the brine is fuffered to ftand in an open 
veflel ; or falls to the bottom of the fait pan 
as foon as the brine begins to boil. 

3. Brine hath alfo commonly mixed witli 
it a large quantity of a light calcarious earth, 
or fcratch, exadly refembling that of fea 
water. It abounds in the Cheshire brine, and 
in all their falterns they coUeft it into fcratch 
pans ; and once a week, or oftener, pick off 
the ftoney cruft which adheres to their fait 
pans. It is alfo found in the brine of the 
German fait fprings. And it is probably the 
peculiar excellency of the Droit wich brine to 
be intirely free from any mixture of this earth \ 

5 Dr. Scheuchzer gives the following relation of the 
manner of depurating the brine from part of this earth ac 
the works at Roche, or Bevicux. ^^ Antequam vero in 
^' ip(as cortinas, quse ferreas funt, admittitur (aqua falfa) 
" depuratur in alveo prxlongo ducentorum forte pedum, 
" decern circiter lato, tedlo columnis iniiftente, 
*^ a pluviac mifcela munico : hie ordine fufpen- 
^^ duntur fafciculi ftraminiim o(fto circiter pedum, 
'^ quibus aqua falfa ex alveo afperfa afSgir particulas 
'^ terreas, quse fenfim ad digtci fere craflitiem incruAanc 
'^ ftramineos culmos, atque tunc rejiciuntur, ut no vis fafci- 
^ culis ftramineis fufpendcndls locum cedant. Adno- 
^^ tari roeretur, horum Staladitarum vel Srriarum arte- 
'^ facburum non externa folum cylindrica figura ita £epe 
^^ concrcta, ut mafia Stelechicen vel Scalacflicen ramofum 
^^ referaCy fed prgeprimis fir u Aura interna veluci radiata 
l^ radiis undique a peripheria ad centrum convergentibus 

H 2 4. At 
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4. At the bottom of feveral brine pits 
there is found a light black mud; which, 
when ftirred up, infefts the whole fpring, 
like the fcuttle fifli, black. Some of the 
pits in Chefliire, which abound with this 
mud, are in boggy grounds, where the foil 
is a peat earth. The briners there frequently 
empty thefe pits, in order to cleanfe them 
from this mud. At Hall in Saxony, they 
fix bundles of rods in the middle of their 
pits ; through which the brine paffing, this 
mud is intercepted, as by a ftrainer. 

5. The brine of moft fprings is alfo im- 
bued with various kinds of falts. In boil- 
ing the waters of the German fait fprings 
there remains a ponderous liquor, which they 
call Mutter fooky or mother brine, refembling 
the marine bittern, but feeming to partake 
more of the muriatic calcarious, than bitter 
fait of fea water, as may be concluded from the 
experiments made thereon by Dr. Fred. Hoff- 
man^. Moft of the mineral waters of Eng- 
land, which are impregnated with bitter fait, 

^^ infignica, cui genefi anfam dedic asqualis undique 
^^ parciutn cerrearum ad ftramen adhasfio; materia ha- 
" rum Scriarum eft coloris terrei fere vel flavefcentis, 
*' fubftantiac fpecularis, ut ipforum Scalaftitarum.** 
Iter Alpinum feptimum. 

6 Obf. Phyf. Chem. Lib. ii. Obf. xviii. 

do 
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do with It hold plenty of common fait. And 
we are affured by Dr. Leigh, that thofe two 
falts are alfo found together diilblved in the 
brine of Chefhire 7. 

6. Hoffman informs us, that feveral of 
the fait fprings in Germany are impregnated 
with a mineral alcali; and many of the 
Englifh brine fprings feem alfo to partake of 
the fame, as will be more fiilly difcuiled 
hereafter. 

The antient methods of boiling brine into 
fait in Chefhire and Worcefterfliire are ac- 
curately defcribed in the afts of the Royal 
Society ; and the method formerly ufed in 
StafFordftiire is related in Dr. Robert Plot's 
Natural hijiory of that county, to which ac- 
counts the reader is referred. The method 
now pradtifed in thofe counties, agrees pretty 
well with that ufed in Germany ; and as it 
differs in feveral particulars from the method, 
of boiling fea fait, before related, it is ne- 
ceflary here to give a fhort account of it. 

The brine being received from the well. 

7 ^^ Befides the marine falc» thefe fprings do likewife 
*' contain the nitrum calcarium.'* Leigh, Nat. Hifi. of 
Lancajhirij Chejhire^ ^c. p. 44. And in the following 
page and elfewhere he tells us, that by Nitrum Galea- 
rium he means the bitter purging Alt. 

H X into 
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into the ciAerii, is from thence drawn^ as 
occaiion requires, into tb& fait pan. Thefe 
pttns am of the fame form with thc^ 
ufed in boiling fea fait; but leis, ufually 
holding about eight hundred gallons ^ ; and 
in Cheihire are made of iron, but at Droit-r 
wich of lead. The fait pan being filled with 
hrine^ and the A:f atch pans placed at iXb cor-^ 
ners^ the fite is kindled, and fbme blood 
from the butchers is difTolved in a little of the 
brine, and mixed with that in the pan, 
in order to clarify, it 9. (An ounce of 
blood, it is iaid, will clarify eight hundred 
gallons of brine,) The brine, as foon as it 
boils, i^ fkimmed ; and afterwards fuflered 
to boil violently, till the iait begins to £ortA 
it^ it. The icratch is then all feparated, and 
the fire being flackened, it is fu£^red to fub^ 
fide, and, w;hen it hath all falkn into the 
Ibatch pans, they are tJien taken out of the 

• At Tnn'thalle iti Tirol the iron pans, in which they boil 
their fait, are forty eight feet long, thirty four feet broad, 
aad three feet deep. 

At Salins they ufe iron pans of a round form, twenty 
eight feet in diameter, and fifteen inches deept The 
pradice of thefe foreigners is h^hly worthy the imita* 
tion of the Englifli^ as will be expired in another 
place. 

« At Droit wich, and fome other places, they clarify 
their brii^e with whites of eggs. 
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fait pan. But when they boil hrlne of fo 
great ilrength as to be almoft fully faturated 
with fait, they cannot conveniently clarify 
it, becaufe the fait begins to granulate before 
the brine boils ; in that cafe, therefore, they 
mix no blood with it, but boil it brifkly for 
a little time, till all the calcarious earth and 
ocher are feparated ; thefe mix with the fait 
then form^, and render it very impure i 
which is therefore raked out, and thrown 
away as ufelefs. And this they call the 
firft clearing of the pan '°. 

In either cafe, as foon as they have cleared 
the pan of fcratch, and other impurities, and 
have brought the brine to fuch a flate, that 
the fait begins to cryftallize in it 5 they then 
ufually mix with it ale, butter, and other 
additions, or feafonings, which they add, 
with a defign either to corredt fome fup- 
pofed faults of the brine, or to make the 
fait of a fmaller grain, or for other purpofes, 
of which it will be neceffary to treat here* 
after. 

'^ When the brine was weak, they formerly filled up 
die pan two or three times with new brine, as in pre- 
paring fea (alt y but now they commonly heighten fuch 
weak brine with rock fait. 

H4 These 
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These fcafonings being well mixed with 
the brine, they boil it very gently during the 
reft of the procefs, and when as much fait 
is formed as will fill two or three of their 
Urge wicker baflcets, they then rake it to 
the fide of the pan, and fill it out into the 
taflcets " ; placing them over the leach-f 
trough, that the leaclvbrine may drain into 
it firom the fait. The ialt taken out, they 
call a draught of fait, and the operation a 
clearing of the pan. And in this manner 
they draw the fait, and clear the pan five or 
fii times in each procefs ; . leaving at laft, 
Only a few quartjS of brine at the bottom of 
the pan, to keep it from burning. The 
whole procefs xjfually lafts about twenty four 
hours ", 

** Thefc baftets, which arc alfo called barrows, and 
irfuaHy contain about a bufliel of fait, are of a conical 
fgure, open at the bafe ; fee them rudely reprefented, 
together with the leach-troughs, hot-houfes, ficc. 
Plate VI. Fig. i. and 2. 

.»* And here it may be proper to take notice of Mr. 
Lowndes's laudable attempts for improving the Engliflii 
brine fair. And as he hath lately been induced by par- 
liamentary encouragement to reveal his fecret, I (hall 
therefore here give his procefsSn his own words ,• fome of 
the advantages', as well as defeats whereof, will be pointed 
put in the following iheets. 

" Let a Chefliire fa'fepan (which commonly contain^ 
{f about eigh£ hundred gaiions) be filled with brine, to 
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The fait, after it hath drained for an hour 
or two in the bafkets over the Icach-trough ; 
is removed into the hot houlc, behind their 
fUrnace, where it remains four or five hours, 
till thoroughly dried and is then taken out of 

^^ within about an inch of the top ; then make and light 
^^ the fire^ and when the brine is juft lukewarm, put in 
** about an ounce of blood from the butcher's, or the 
^^ whites of two eggs : let the pan boil with all poffible 
^' violence. As the I'cum rifes, take it off: when the frefli 
'^ or watery part is pretty well decreafed, throw into the 
^^ pan the third part of a pint of new ale, or that quantity 
*' of bottoms of malt drink. Upon the brine's beginning 
^^ to grain, throw into it the quantity of a fmall nutmeg 
^' of frefh butter * and when the liquor has falted for abouc 
'^ half an hour, that is^ has produced a good deal of £ilr^ 
** draw the pan, in other words, take out the fait. 

^^ By this time the fire will be greatly abated, and (b 
" will the heat of the liquor. Let no more fewel be thrown 
^^ on the fire ; but let the brine gently cool, till one can 
^^ juft bear to put one's hand into it : keep the brine of 
*' that beat as near as poflible ; and when it has worked 
^' for fome time, and is beginning to grain, throw in the 
^^ quantity of a fmall nutmeg of freih butter, and, abouc 
'^ two minutes after that, fcatter throughout the pan, as 
^^ equally as may be, an ounce and three quarters of clean 
^^ common allum, pulverized very fine^ aiul then inftantly^ 
*^ with the common iron fcrape-pan, ftir the brine very 
^ brificly, in every part of the pan for about a minute. 
** Then let the pan fettle and conftantly feed the fire, fo 
*^ that the brine may never be quite fcalding hot, nor 
^^ near fo cold as lukewarm : let the pan fbnd working 
ff thus for about three days and nights, and then draw ic. 

*^ The brine remaining will by tMs time be Co cold, 
^ that it will not work at all ; therefore frefh coals muft 
f^ ))Q thrown upon the fire, and the brine muft boil 
g for about half an hour, but not near (0 violently as 

the 
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baikets^ and laid up in the Aore houfe for fale '^ 
In all the Bnglifh brine fait works, the 
liquor called leach brine, which drains from 
the iait in the baikets, or remains in the 
&lt pan after the procefs is iinifhed, is not 
thrown away as at the German fait works, 
and in the procefs of boiling fea fait ; but is 

^ before the firft drawing. Then, with the ufual inftru- 
^ menc^ take out fuch (alt as is b^inning to fall (as 
^ they term it) and put it apart ; now let the pan fettle 
^ and cool. When the brine becomes no hotter than 
^ one can juft bear to puc one's hand into it, proceed 
** in all refpefts as before,- only let the quantity of 
^ allom not exceed an ounce and a quarter. And in 
^< about eight and forty hours after draw the pan/' 

This is Mr. Lowndes's procefs ; only he afterwards 
^iredts cinders to be chiefly ufed in repairing the fires, 
the better to preferve an equal heat; and by that means 
alfo propofes to fave a confiderable part of the expence 
of fewel ; afferting that ^' at prefenc cinders are (b little 
^ valued in Chefhire, as generally to be thrown into 
^ the highways." Mr. Lowndes informs us, that in a 
pw of the fize direfted by him to be ufed» there may be 
prepared at each procefs fixteen hundred pound of his falt^ 
from the beflbrinein Chefhire; and 1066 pounds from 
the ordinary brine of that county. Which, as the procefs 
continues above five days, is little more than five 
bufheb and a half of fait every day, from the bc^ 
brine, and a little above four buiheb a day from the ordi- 
nary brine. 

*' At Droitwich they make no ufe of hot houfes for 
their large grained fait, but only let it drain in the bar- 
rows four or five hours, and then lay it up in their 
ftorehoufes, which are lined on every fide with boards, 
and have an inclining floor like drabs ; and with this 
treatment it becomes fufliciently dry. 

con- 
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conftantly mixed with the next pan full of 
brine, and with it boiled into fait. 

Besides the common fait prepared, asi>e- 
fore related, at moft of the Englifli brine 
works, they make a fait which they call 
ihivery fait, being of a firmer and larger 
grain than that prepared by the foregoing 
procefs, and alfo Wronger and more proper 
for preferving proviiions. In preparing this 
iklt, they begin to work on Saturday night, 
proceeding exa£ily as in the foregoing pro^ 
cefs, 'till the fait begins to form. But aa 
they draw no fait on Sunday, they therefore 
only keep a very gentle fire under the pan all 
that day, and fo grain the fait with a much 
milder heat than at other times ; taknig out 
the fliivery fait all at one draught early 
on Monday morning. 

They have alfo another kind of fait, made 
up like fugar loaves, in fmall wicker bafkets, 
and therefore called loaves of fait, or bafket* 
fait ; which is greatly efleemed for table ufc, 
being the whitefl fait, and perfcftly dry, and 
of the fmallefl grain '♦• In preparing this 

'^ At Salins they put the wet ialt, which they draw 
from the bottoms of their pans, into wooden moulds, in 
which they dry it in ftoves, and thus form it into cakes or 
loaves weighing three or four pounds. 

fait. 
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fait, fome ufe rofin '^ and other additions to 
break the grain, and make it fmall 3 and for 
the fame purpofe others boil the brine very 
brifkly, or keep conftantly ftirring it, whilft 
the fdt is forming. But the method moft 
approved of in Chefhire, is to proceed ex- 
actly as related in the procefs for preparing 
common brine fait y and for bafket fait to 
take the fecond and third draughts, which 
are efteemed the pureft fait. Thefe draughts 
they do not fufFer to lie fo long in the pan, 
as when they make fait of a larger grain, 
but take them out before the fait can concrete 
into large cryftals ; and by this means ob- 
tain a fait of a fine fmall grain. This fait they 
prefs down hard into fmall wicker bafkets, 
and when it is fufficiendy drained over the 
leach trough, remove it with the bafkets into 
the hot houfe ; and after it hath been there 
well dried, carry it into the flore-houfe, and 
keep it in the bafkets for fale, 

'^ As at the works at Droicwich. 
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CHAP. III. SECT. 11. 

Of the additions y or feafonings ufed by falt^ 

boilers^ 

TH E fait boilers, and particularly thofe 
who prepare brine fait, have long been 
accuftomed to makeufe of various fubdances 
which they call additions or feafonings, and 
mix with the brine while it is boiling, either 
when they firft obferve the fait begin to form, 
or elfe afterwards during the time of granu- 
lation. 

These additions they ufe for various pur- 
pofes. As firft to make the fait grain better, 
or more quickly form into cryftals. Se- 
condly, to make it of a fmall fine grain. 
Thirdly, to make it of a large firm 
and hard grain, and lefs apt to imbibe 
the moifture of the air. Fourthly, to 
to render it more pure. And laftly, to 
make it ftronger and fitter for preferving pro- 
vifions. 

These ends may feme of them be an- 
fwered by the additions made ufe of j but 
others, not j or at leaft, might be better an- 

fwered 
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fivered by other means. So that leveral of 
thefe additions feem no way ufcful, but ra- 
ther prejudicial. Neither is this to be won- 
dered at ; fince this bufinefs is too often left 
to unlkilful operators, who will not eafily 
be beat out of their old road ; or if they 
make any new trials, are wholly ignorant 
of the nature of the fubftances they ufe, and 
apply them at a venture, without being able 
to form any conjedlure of the effe<fl:s which 
may be expected from them ; and if per- 
chance they prepare better fait than ufual, 
they immediately boaft themfelves poflefled 
of an extraordinary fecret, attributing the al- 
teration to the mixtures made ufe of, although 
it might often, with more reafon, be afcribed 
to the flownefs or intenfeneis of the fires, or to 
other circumftances in the procefs, to which 
they do not give a fufficient attention. 

The additions moft commonly ufed to 
anfwer the above-mentioned purpofes, are 
the following, viz. wheat flower, rofin, 
butter, tallow, new ale, ftale ale, bottoms 
or lees of ale and beer, wine lees, and al- 
lom. 

Wheat flower hath been ufed at fbme 
^t works to make the fait of a fmall 

I grainy 
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grain ' ; which effect it may have, either 
by being interpofcd between the minute fit- 
line cryftals, and fo preventing their cohe- 
fion ; or elfe by rendering the brine more 
glutinous, and fo preventing the faline par- 
ticles from moving towards each other, and 
uniting together fo eafily in that tenacious 
liquor as in a more fluid brine. 

Rosin hath long been held in great 
efteem at the Droitwich fait- works, for its 
property of making their fait of a fmall 
grain. And they are of opinion, that by 
means of this addition they obtain a whiter 
and finer fait, that meafures farther, and is 
fitter for table ufe, than any that they could 
prepare without it. And in preparing bafket 
fait, they add a larger quantity of rofin than 
ufual *. The particles of rofin may pro- 
bably interpofe between the little cryflals of 
fait, and prevent their cohefion. But all 

' •^ If they would have it finer than it ufually coras 
^* ofitfelf, they either draw it with a quick fire, which 
^^ will break the corns fmall, or fprinkle the furfiice of 
*^ the brine with fine wheat flower, which will make 
*^ the fait almoft as fine ?s> i:.c fand which comes from 
<« it/* Plot Nat Hijl, of Stafordjhirc^ cap. ii. $ loy. 

* 5ec Dr. Raftel's account of the Droitwich fait 
works. Ph. Tr.ahr, vol. ii- p. 358, 359. 

They ftill continue to ufc rofin at thofe works. 

addi- 
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additions applied for that purpofe feem uiv 
neceflary ; fince the fame end may be better 
anfwered by drawing the fait before it hath 
lain long enough in the pan to form into 
large grains ; efpecially if the brine be ftirred 
about, while the fait is forming ; and the 
before-mentioned additions, as they render 
the fait impure, ought therefore to be re- 
jed:ed. 

Butter, tallow, and other unduous bo- 
dies are very commonly applied as addi- 
tions ; for the ufe of which many falt-boilers 
have little to plead befides immemorial cu- 
ftom. The reafon which fome of them 
give for ufing thefe undluous fubftances, is, 
that they make the brine cryftallize more 
readily ; or, to ufe their terms, make it work 
or fait more kindly. And for this purpofe, 
at fome very large works, they think no fat 
fo proper as that of dogs, if I was not much 
deceived by a falt-officer, who is efteemed a 
man of integrity. Whether thefe fubftances 
have really the efFeds afcribed to them, can 
only be determined by proper experiments. 
'Tis however certain, that they have con- 
trary effedts upon fome kinds of brine, both 
in England and Germany, and prevent it 

from 
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from forming fo readily into cryftals 3. And 
they were formerly ufed by feveral boilers of 
fea felt, who now find that they can make 
as good fait without them*. 'Tis there- 
fore moft probable that thefe grofs unftuous 
bodies have much the fame efFeds with ro- 
fin, by uniting to the faline particles, and 
with them forming a kind of foapy mix- 
ture, and fo preventing, in fome meafure, 
their coheiion. When the brine is mixed 
w|th alcaline or calcarious falts, thefe undlu- 
ous fubftances may unite more readily to 
thofe falts than to the common fait, and 
with them may form a kind of foap, and 
fo may prevent them from being reduced 
into a folid form along with the common 
fait J and thus may preferve it free from any 
mixture of falts of a different nature. But 
the Cheftiire falt-boilers, who make great 
ufe of butter, do not attend to thefe its ef- 
feds, nor do they endeavour to preferve 

3 *^ In coflione [falis] nihil acccdere debeat quod 
** pinguedinem haber, alias ad folidam formam non po- 
•^ teft facile reduci :" is a general rule of HofTniaii'tf^ 
Ohf. Phyf, Chem. Lib. ii. Obf. xvi. 

* Thefe additions are now every where laid afide at 
the marine ftlterns, except at thofe at Lemington and 
other parts of the weft of England, where they are ftill 
in great repute. 

I their 



114 ^e art oj preparing 

their common fait pure from alcaline or cal-^ 
. carious falts, but harden all their leach brine" 
into fait, as was before related. In which 
method thefe undhious fubftances may, how- 
ever, be of fome ufe, by enveloping the al- 
caline and calcarious falts, and preventing 
Aem from dijSblving by the moifture of 
the air ; although the common fait would 
be much better, if entirely freed from this 
faponaceous mixture. 

Several kinds off fermented liquors are 

alfo ufed as additions or feafonings ; the 

chief of which are, wine lees, new ale, ftale 

ale, barrel bottoms, or lees of alej and beer* 

Thefe additions are now generally rejefted" 

by the marine falt-boilers, except in the 

weft of England • The briners, who ufe 

them, affirm that they raife a large grain^ 

and make their fait more hard and firm ;. 

and fome alio fay that they make it cryftal- 

Hze or grain more readily. The Chefhire 

briners ufe feveral of thefe liquors promif- 

cuoufly, as new ale and bottoms of ale^, 

although they have very different qualities,. 

and will probably have different effedts upon 

the brine. Hoffman prefers the ftrongeft 

* Sec Mr. Lowndes's procefs* 

and 
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and daleft ale^ 3 and Plot aflures us, that it 
makes the fait of a larger or fmaller grain 
according to the degree of its ftalenefs^^ 
And indeed, the only good effedls that fer- 
mented liquors can have as an addition, are 
probably owing to their acid fpirit, which 
may corredt the alcaline falts of the brine, 
and fo render the common fait more dry 
and hard, and lefs apt to diiToIve in a moift 
air. And to the conflidt between this acid, 
and the alcaline falts of the brine, is proba- 
bly owing the ebullition obferved in the 
pan, when thofe liquors are added. As to 
the effedt which thofe liquors can have of 

^ *^ Coagulationem quoque promovcc fi non cerevi- 
*^ (ia fed zycbus, auc Lobeiunfis cerevifia, quas fubacid^ 
" eft, aut quod melius adhuc eft vinum, Tub coftione 
^ adroifcerur; Quinimo periculum feci, & inftillavi 
*' reftificaci vini fpiritus unciam loco cercvifiap, quo 
" infignem & notabilem immutationem ac coagulario- 
** nem animadverci, fale candidiffimo & admodum 
" granofo evadence. Spirirus enim vini egregie facie ajl 
•* omnium falium cryftalliiationem, co quod unguino- 
** fam & unionem falinarum fpicularum impcdiemem 
*' fubftanciam abforbet, & falfas e llquore in fundumde- 
«* jicic particulas." Hoffman De Salinis HallenJ. 
chap. vii. 

The illuftrious Mr. Boyle, from a f:turated brine, 
precipitated a confiderable portion of finely figured fair, 
by mixing ic with dephlegmated fpirit of wine. ^See Dr. 
Shaw's Ahh. vol. i. p. 524. 

7 iJat. Hlji. efSiaff9rdJhiri,c\iZi^. ii. § 105. 

I 2 promo^' 
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promoting the granulation, it can only be 
very inconfiderable ^ and the beft method 
of making fait of a large grain, is by means 
of a gentle heat, as will be more fully 
Ihewn hereafter. If therefore it (liould be 
thought neceffary to ufe any of thefe addi- 
tions, in order to corredt the alcaline qua- 
lity of the brine, ftale ale, or Rhenifh wine, 
ought to be chofen, for new ale contains 
but little acid j and the lees -of malt drink 
will probably give the fait a difagreeable 
tafte, and other bad qualities; efpecially 
when thefe dregs are evaporated to a dry- 
nefs, and hardened up with the fait, as is 
the practice in the common procefs of 
making the Chefhire brine-falt. And to 
thefe impurities, together with the fapona- 
ceous mixture of butter and alcaline falts, 
is probably owing the great abundance of 
thick frotli or fcum, which arifes upon the 
folutions of feveral kinds of Chefhire brine 
and refined rock falts ; and which I did not 
obferve upon the folutions of fome kinds 
of boiled fea fait, in the preparation of 
which none of thefe additions were ufed. 

Allum is an addition which was long 
ago known in Chefhire, and there ufed, to- 
gether with butter, to make the fait preci- 
pitate 
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pitatc from fome forts of brine, as we are 
aflbred by Dr. Leigh^, who firft taught the 
Chefhire falt-boilers the art of refining their 
rock fait. 'Tis indeed probable, that they 
formerly tried many methods in order to 
correct the bad qualities of their fait, and to 
render it ftrong, and of a large grain, and 
fufficiently firm to endure the air. But as 
the bad properties of their fait proceeded 
from hard boiling, they found every method 
ineffedual, until they had recourfe to a 
more mild and gentle heat. And as allum 
hath long been difufed amongft them, it is 
not likely that they found any extraordinary 
benefit from it 5 otherwife they would fcarcc 
have neglected it, and continued the ufe of 
butter. However, a Chefhire gentleman 
hath lately endeavoured to revive its ufe, 
afferting, that " brine-falt hath evermore 
** two main defe(5ts, flakeynefs and foft- 
^^ nefs ; and that to remedy thefe imper- 
'* fedtions he tried allum, which fiiUy an- 
^* fwered every thing he propofed ; for it 

' ^* It is obfervablc the fait of fome of thcfc fpriags 
** will not eafily precipitate, but a little allum and frcfli 
** butter will effeft it ^ and then it makes a larger grain 
^* and ftronger fait than any of the reft." Dr. Leigh's 
Nat. Hift, of Lancaflnre^ Chejhlrcy ^c. (publiflicd at 
Oxford in the Year 1700) p. 44. 

I 3 *' reftored 
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" reftbrcd the fait to its natural cubical 
" fhdot, and gave it a proper hardnefs, nor 
** had it any bad eiFeft whatever^." But 
whoever corifiders the nature of allum will 
fcarce expeft fuch extraordinary efFeds from 
it. Neither does it here fcem wanted j for 
the grains of common fait will always be 
fufficiently firm and hard, and of their na- 
tural figure, and of a large fize, and no ways 
difpofed to ran by the moifture of the air, 
if foriiied by a gentle heat, and perfedtly 
free from heterogeneous mixtures, as will 
be more fully explained hereafter. So that 
flie goodnefs of the fait made by that gen- 
tleman, does not feem to be owing to the 
idlum, with which it is mixed ; but may be 
attributed, chiefly to the gentle heat ufed 
ifi its preparation. 

The Dutch, who have long (hewn the 
greatefl fkill and dexterity in the art of 
boiling fait, make ufe of another addition, 
which they eftecm the greatefl fecret of their 
art. This is whey, kept feveral years, 'till 
it is extremely acid ; now firft revealed to 
the Britifh fait boilers ; but long held in 
jgreat efleem by the Dutch, for the good 

9 See Mr. Lowndes's treatife intituled, Brine faU 
improved^ p, 13, 

effea§ 
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effeflis It hath upon their fait ; which it 
fenders ffaronger and more durable^ and fit- 
ter for preferving herrings, and other pro- 
vifions'''. 'Tis certain, that this acid liquor 
may temper the mineral alcaline falts mixed 
with their brine ; and may alfo reduce into 
a mild neutral fah the alcaline principle of 
common fait, deprived of its acid fpirit by 
the violent coition ufed in the firft part oi 
the Dutch procefs, as will be related here- 
after. The undxious particles of this whey 
may alfo entangle the calcarious falts of the 
brine, and contribute to retain them the 
' better In the bittern, and fo prevent any of 
them from forming into cryftals along with 
the common fait. And this whey, being 
itfelf a mild acid condiment, can be no 
ways prejudicial to the common fait, if 
mixed with the brine in fuch quantities, as 
to be predominant over the alcaline falts 
contained therein. 

'* The manner in which the Dutch uTe this addition, 
fee related in chap; vii. of this parr. 
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CHAP. IV. 

Ofnvhite fait prepared from fea water ^ and 
other fait waters^ Jirji heightened into a 
jirong^brine by the fun. 

IN feveral inland parts of Germany, where 
they have only weak fprings of fait wa- 
ter, and alfo at many places ot\ the fea coafls 
of England where fuel is fcarcfe, various ar- 
. tifices have been invented for converting 
thofe fait waters into a ftrong brine, which 
they afterwards boil with culinary fires into 
white fait. 

Some have expofed thofe fait waters in 
open vejflels to be congealed in part into 
ice ; and as the water freezes, the fait is in 
a great meafure expelled out of it into the 
uncongcaled liquor ; which thus, during 
hard frofts, is converted into a ftrong brinei. 

But the fame effedl is with greater con- 
venience and certainty performed by t|ie 

* ^^ Nonnulli falfilaginem frigori exponunt, atque 
*^ gelari finunt, & aptiffima eft huic fcopo ilia, quae duas 
*^ auc unam cum dimidia falis uncias comprehendit (fcil. 
<^ in falfilaginis lib. i.) quas enim tres, quatuor, auc quin- 
*^ que uncial cuftodic, nunquam frigore denfatur : di- 
^* roidia vrro, aut una uncia fdera, tota in glaciem abit/* 
Hoffman De Salin, Hall, chap. vii. 

heat 
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heat of the fun, and the operation of the 
air. For this purpofe, in feveral parts of 
Germany they ereft fumptuous edifices of 
wood. One of which works at Soda, near 
Frankfort on the Main, with the method of 
preparing brine therein, is defcribed by an 
ingenious traveller, in the following words* : 
" It belongs to Mr. Malapert, and has 
been wrought above fixty years.-^-Thcre 
rifes at the foot of fome little hills which 
produce very good wine, a fpring of wa- 
ter that is fo very little brackifh to the 
tafte, that one will hardly think it pofli^ 
ble to fetch much fait out of it, yet it has 
fuch a tafte of fait, that there was room 
for induftry to prepare this water fo, that 
without fuch an expence of fire as would 
eat out the profit, it might turn to a good 
account. — The meadow that lies in the 
level with this fpring is impregnate with 
fait, iron, nitre, and fulphur, but fait is 
that which prevails. Firft then, a pump 

* Sec Supplement to Bljhop Burners Letters. Let- 
ter iii. 

Thefe the Germans call Leck-oder Gradier-wercke, 
and have many of them 5 but they are not all conftrufted 
alike ^ for where the water is falter, they have fewer 
cifterns- in fome works only one, as at Bcvieux or 
Roche, as bath before been related, 
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is put upon this fpring, which is managed 
by a water-mill, and throws up the wa- 
ter about fifteen feet high j and then it 
goes by a pipe into vail machines, that 
*• are made to receive it. 

U There is a great piece of ground in- 
** dcrfcd, in which there are 24 vaft chefts 
*^ or cifterns for the water, in two ftories, 
twelve in a ftory, the one juft over the 
other 5 they are about feventy foot long, 
twelve broad, and two deep ; over every 
one of thefe there is a roof of boards fup- 
ported by wooden pillars twelve foot high, 
^* which covers them from rain-water, but 
** yet the water within them is in a full 
** expofition to the fun j thofe roofs arc 
^' hung with ftraw, upon which fome that 
manage the work are often throwing up 
the water, fo that a great deal of the 
phlegm is imbibed by the flxaw, and the 
more fixed parts fall down. According 
** to the heat of the feafon, this evapora* 
** tion of the watery parts goes quicker or 
*^ flower. There is a gage, by which they 
'^ weigh the water, and fo they know how 
** the evaporation advapccs ; it is of filver, 
" and is fo made, that according to the 
^' weight of the water it finks into it to 

'' fucl^ 
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fuch a depth, and fb by the degrees 
marked upon it they know how heavy 
" the water is. According then to the heat 
** of the feafon, and the progrefs of the c* 
" vaporation, they let the water out of one 
*' cittern into another, by a pipe ; and 
" when it hath pail through the twelve 
" that are in the upper ftory, then it is 
" conveyed down by pipes into the twelve 
*' that are below ; and in them all they con- 
" tinue ftiU to throw up the water upon 
" the withs of ftraw that are over head. 

" In a word, this evaporation difcharges 
" the water of fo much of its phlegm, 
** that the fame quantity of water that 
*' weighed one ounce, when it was drawn 
*^ from the fpring, weighs fix ounces in 
^' the laft cheft^ And all this rolling about 
** of the water from cheft to cheft lafts 
" fometimes not above twenty days ; but, if 
** the feafon is only moderately hot, it will 
" be longer a-doing : fometimes it will not 
" be done in a month^s time *.' After that 

3 This is certainly an error ^ he probably means that 
only one fixch part of the water remains, the reft be- 
ing evaporated from the lalt. 

* Hofitnan, fpeaking of this method, fays, " Totum 
f* negotium minus exoptato fuccedir, nifi ficcitas per 
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*^ the water is brought to a very confide- 
rable degree of faltnefs, it is conveyed 
into two great caldrons that are thirteen 
foot long, ten broad, and three and an 
half deep, under which there are vaft 
furnaces, where, in a moft violent fire of 
*•. eleven or twelve hours, the water receives 
" its laft evaporation ; and when that is 
'^ done, the fait, which is become thick^ 
but is ftill moifl:, is taken up in bafkets 
of willows, and placed about the wall of 
the furnace, fo that the humidity that 
remains in it drops out, and it is brought 
to its laft degree of perfedtion. — There 
are vaft quantities made of it in hot and 
dry fummers, for the chefts are kept al- 
ways full ; and thus all Franconia is fur- 
" nifhed with fait of its own produd:ion, at 
" very moderate rates," 

But the Englifti elabbrate fea water into 
brine by a much eafier and lefs expenfive 
method than that before defcribed. This 
is called raifing or heightening fea water by 
the fun ; and there are many large works at 
Lemington in Hampfliire, and in the ifles 

" annum regnef, & commodiffime tantum adornatur 
^' vento boreali 5c orientali fpirante, vernali atque xflU 
^* YOj non autem hiemali tempore. 
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of Wight and Portfea, alfo about Pool in 
Dorfetfhire, and nigh Topfham in Devon- 
fhire, where this method hath long been 
praftifed, to the great advantage of the pro- 
prietors of thofe works ; who though they 
boil their fait with Newcaftle coal, yet can 
afford to fell it cheaper at London than 
that which is boiled from fea water in the 
neighbourhood of Newcaftle; where the 
coal does not coft above a quarter part of the 
price paid for it by the owners of thofe fait 
works in the weft of England. 

The works in which the fea water, is 
heightened into brine, are called fun-works, 
or die out- works ; and are conftrufted near- 
ly after the following manner ?. 

A PROPER fituation, on a flat downs, or 
ouzy beach is chofen, from which, if there, 

5 The account here given is the beft that I have been 
able to obtain, having been compofed from the re- 
lations of feveral fak-officers, compared with a few 
hints, which Mr. Brown^ Harris, Chambers and others 
have given us relating to thefe works. I am very far 
from offering this as a perfed: and exadl defcription • 
but as one from which an idea may be formed of the 
general contrivance of thefe works. Ic is to be wiflied 
that fome perfon of publick fpirit would favour us with 
a more perfed account of them , which v/as much 
defired by the Royal Society iixty or fevcnry years 
ago. 

be 
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ht occaiion, the fea is barred out by a mole^ 
Within this mole, diere is a large reT^vour 
or feeding pond, which has a conununica^ 
tion with the fea :by a fluice ; and adjoining 
to the refervoir, a long trench ; and parallel 
to the trench feveral fquare ponds, nine or 
fometimes twelve in number, all placed in 
a row, the whole length of the trench ; and 
parallel to this row^ two other rows of 
fquare ponds, equal to thofe In the firft row 
in number and dimenfions. Thefe ponds 
ihey call brine pits. Beyond the third row, 
is a row of larger ponds three in num- 
ber, with each of which, three or four 
of the brine pits in the third row communi- 
cate by narrow openings. Thefe they caM 
fun pans ; and thefe three fun pans often 
communicate with another larger pond, 
which they call the common fun pan, from 
which the brine flows into large covered cif- 
terns (made very tight of brick and clay) 
adjoining to the boiling houfe. All thefe ponds, 
with the partitions between them, ufually 
cover about two acres of ground. 

The bottoms of the ponds, are in feve- 
ral places, as at Lemington, made of an 
ouzey mud ; to make which hold water, 
they tread it down very hard with boots 

that 
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that have flat foles, and afterwards lay it 
very imooth, and in the brine pits and fun 
pans, cover it with fea fand ; which pre* 
vents the ouzey bottoms from cracking when 
dry, and makes them better retain the fun's 
heat, and more readily exhale the watery 
vapours. The bottoms of all the pits form 
an inclined plane, which is higheft at the 
refervoir, and loweft at the common fun 
pan ; but where the ground will not admit 
of fuch a declenfion, the water is raifed up 
by a fcoop and trough, which turn upon an 
axis J and the fcoop receiving the brine from 
the lower pond, when it is raifed up, it falls 
into the trough, through which it runs into 
the higher pond adjoining. The partitions 
between the ponds are all of mud and earthy 
a foot and an half or two feet broad, and 
have little openings by which the pits commu- 
nicate one with another 3 and thefe openings 
are clofed with mud, when occafion requires. 

The fea water being received into the re- 
fervoir at full fea, is from thence let out, as 
occafion requires, into the trench ; and from 
the trench, into the firft row of brine pits ; 
and when they are filled to a certain height, 
the openings between them and the trench 
are dammed up with mud. When the wa- 
ter hath ftood a due time in this firft row of 
I pits. 
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pits, it is let out into the fecond row, whicll 
before were empty, and the bottoms of them 
expofed to the heat of the fun. After a cer- 
tain time, which is longer or fhorter in pro- 
portion as the evaporation advances, the 
brine is let out of the fecond into the third 
row of pits ; and about the fame time the 
firft row of pits are again filled } the feveral 
rows being thus emptied and filled alternate- 
ly. When the brine is fufficiently evapo- 
rated in the third row of brine pits, it is fuf- 
fered to flow into the fun pans ; and after- 
wards into the common fun pan ; where 
they examine its weight by means of glafs 
hydrometers ; and when they find it of a due 
ftrength, they draw it from thence into the 
cifterns -, where it is ftored up till they have 
an opportunity of boiling it. 

The fea water, which was received into a 
row of the brine pits, and carried forward 
together through the whole work, is called a 
courfe of brine. And fometimes when the 
weather is exceflive hot, it is brought to its 
full ftrength, and performs its whole courfe 
from the trench to the ciftern in twenty four 
hours. But when the weather is lefs favour- 
able, it requires a much longer time for its 
paffage. And fometimes, when they obferve 

ihowers 
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fiiowers approaching^ they draw it off into 
the ciftern before it is brought to it8 
full ilrength. In this courie the fait water 
flands deeped in its iirfl row of brine pits^ 
and gradually fhallower in the feveral pits, 
till it arrive at the fun pans, where it flands 
fhalloweft ; in the common fun pan it is fix 
or feven inches deep, being there deeper than 
in the fmaller fiin pans. 

And after this manner, if the fcafon prove 
favourable, they make as much brine as 
keeps them boiling till nigh Chriflmas -, after 
which they repair their pans and furnaces, 
and prepare their Epfom fait from the bittern, 
and begin again to make brine about Aprih 

The pans in which they boil the fait at 
Lemington are of lead, of a fquare form, and 
fmaller than thofe before defcribed for boiling 
iea water into fait. They ufually have four 
of thefe pans in a faltern, all placed in a row, 
with a diflindt furnace to each of them. 
The chimnies arc carried up by the fide of 
the wall, which divides the boiling houfe 
from the forehoufe -, and the fmoke is coa*- 
veyed firom each fiirnace into thefe chim- 
nies by two flues, one on either fide of the 
mouth of the furnace. To each of thefe 
fluefr 18 fitted a regifler, or plate of iron, 

K placed 
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placed horizontally, which, by means of 
a handle, may be drawn out, or thruft in 
over the flue, fo as to clofe it and prevent the 
fmoke from afcending through it. And 
by means of thefe regifters, and vent-holes,, 
and doors to the mouths of the furnaces and 
alh pits, they can regulate the fires in the 
exadeft manner, and can damp them while 
the fait is graining, or fmother them quite 
out, if they fee occafion. 

In the boiling houfe they have a chinmey 
to convey off the vapours from each pan 5 it 
is a fquare funnel of boards, which is not 
carried down fo low as the pan ; but room is 
left below it for the falt-boilers to draw the 
fait, or to do any other bufinefe about the 
fait pan. There is only one long walk m 
the boiling houfe, on the fide of the pans 
oppofite to the mouths of the furnaces 5 and 
between this walk and the wall, are placed 
large virooden troughs, with many little holes 
in their bottoms ; into which troughs the 
fait, when drawn out of the pans, is put to 
be drained from the bittern. Below thefe 
troughs others are placed to receive the bit- 
tern 5 and in them feveral fticks are fixed 
ered, to which the cat fait adheres in large 

cr3rftalsj 
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cryftals^ •This (as I am informed) Is the 
general conftrudlion of the Lemington falt- 
erns, which feems very artful and commo- 
dious. 

The procefs for boiling fait is much the 
fame here as at the brine works. Only it 
may be proper to mention a few particulars 
in which there is a difference. And firft, at 
the Lemington works they ufe no clarifying 
mixtures, which are there unneceflary, as 
the brine commonly ferments in the cifterns, 
and by that means the texture of its vifcuous 
matter is broken, the more grofs parts 
whereof, together with the light mud, fub- 
fide to the bottom of the ciftern. They 
boil the brine violently till a thin fkin of fait 
appears on its furface ^ } and then damp the 
fire, and carefully fkim off this fkin, and alfo 
take out the calcarious earth and caft it awav. 
This earth they do not coUedt into fcratch 
pans, as at moft other works, but fuffer it 
to fettle to the bottom of the pan, and rake 

^ The cat-file is common fair, which concretes round 
thefe flicks in large clear lumps j ic holds feme of the 
bitter purging fait ^ it is very fharp and pungent ; and, 
when powdered, white j and is ufed by fome for 
the table ; but the greateft confumption of it is among 
the cake foap-boilers. 
" 7 They fay then that the brine b^ins to yew. 

K 2 it 
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it to the fide, and thence draw it jDut. The 
brine being cleared from the fcratch, they 
then add to it butter, and other feafonings 5 
and afterwards proceed to grain the fait with 
moderate fires, although they grain it more 
haftily here than at moft works, commonly 
reducing three pans fiiU of brine into fait in 
twenty four hours. When the fait hath re- 
mained in the troughs fix or fevcn hours, it 
is taken out ^ and, without any other pre- 
paration, laid up in the fi:ore houfes for 
fales. 

' A falc-boiler with an affiftant attends four pans, and 
alfo prepares the brine in the out works. The falt-boiier 
for wages receives i s, 6 d. per quarter, or fix Ihillings 
per tun for all the fait made ^ ouc ofwhichhepays the 
affiftant. Of this they reckon 10^. per quarter for 
boiling the fait, and 8 d. for preparing the brine. They 
can afford to fell the fait at thefe works, free of excife, 
from I /. to I /. 6 s, per tun, according as the feafon 
has been more or lefs favourable fpr making it, or ac- 
cording as there is a demand for it. Whereas at New- 
caftle the profit is very fmall, when they fell their falc 
for 305/ per tun^ although it is fometimes fold there^ 
for 2ys^ 
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CHAP. V. 
Of white fait made from ajirong brine drav)n 
from earths^ fa^dsy and Jiones impregnated 
with fait, 

TH E ftrong brine or lee which is drawn 
from faline earths, fands, and ftones ', 
and afterwards boiled into fait, is prepared 
after different ways. 

In ieveral parts of Germany, as at Inn'- 
thall * nigh Infpruck in the county of Tyrol, 
and at Halleim in the archbifhoprick of 
Saltsburgh, alfo at feveral places in the Up- 
per Auftria, there are deep mines, in which 
they dig fait mixed with much mud and 
earth. This impure fait, or faline earth, 
they do not draw out of the mines, but break 
. into pieces, and caft it into pits at the bot- 
tom of the mines ; thefe pits they fill up 
with water, and when the water has flood 

* Brine prepared in this manner is called Dilutnm by 
Agricob. 

* The mines are faid to be four miles diftunt from 
the city, and the brine is conveyed all lijar v/ay through 
trough*, to the lalterns. At thefe v/orks, when Mr, 
Addifon was there, they made at the rare of eight hun- 
dred loaves of felt a wjck ^ each loaf being four hun- 
dred weight. 
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in them fome weeks, it becomes a fully fa* 
turated brine, each pound of it having ab- 
forbed fix ounces of fait. This ftrong brine 
18 then drawn out of the mines, and conveyed 
through wooden channels to the falterns, and 
boiled in iron pans into white fait, for which 
they find a fale in Bavaria, Stiria, Carinthia, 
and in fome of the Swifs cantons, and 
amongft the Griflfons 3. 

In other places they do not dig out the faline 
*arths and ftones, but introduce frefh waterinto 
the places where they are lodged, and the water 
being impregnated with thefalt is thence drawn 
6ut, and evaporated in proper vefTels ^. 

3 Vide Hoffman De falinis Halknf, Cap. ii. et iv. 
Ec Obf, phyf. chem. Lib. ii. Obf. xvi. 

" On voic aufG dans TAuftriche fuperieure, au lieu 
*' appelle Mund, (oii il y a ^^% roontagnef, qui ont des 
" veines remplies de fel) de fomptueux edifices de bois, 
** pour conduire les eaux infipides dans les endroics oq 
** eft ce fel, afin que la diflblvant, dies en prennenc le 
'^ gout/* Comte Marfilli, Htji^ de la Mer^ p. 22. 

4 A French traveller takes notice that the waters at 
Roche are infipid before they pafs over veins of fait, 
whereof they inllantly take the acrimonious favour. The 
galliery cut through a rocky mountain for the pafiage 
of this fait water to the faltern, he fays, is five hundred 
fathoms in length. 

Saxa ipfi (in putei cuniculis, magno labore excifis) 
falinis particulis reicrta ; quae indicio funt manifefto efle 
fal hoc Badtiacum foffilf, ab aqua fontana folutun), 
rurfumve arte concrerum. Scheuchzeri Iter Aipin, 
(eptimuTn^ on the fame fait works. 

In 
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In other places a ftrong brine is extradted 
from fea fand ; which brine ^ is afterwards 
boiled into white fait. There are very con* 
iiderable works of this kind at Mount St. 
Michael, and other places upon the coafls 
of Norniandy ; where this fait is made fo 
cheap, that it is often exported to London ; 
although loaded at that market with a hea- 
vier duty than Britifh fait. There were 
formerly feveral works of the fame kind at 
Wire-water, and Medop in Lancafhire, and 
at Milthorp in Weftmoreland ; at which 
places, pit-coals being fcarce, they boiled 
the fait with turf fires ; but fincc brine fait, 
and refined rock fait have been mude in fuch 
plenty in Lancaihire and Cheshire, all thofe 
fand works have gone to decay ; and that 
method is, in thofe parts, intirely laid afide ; 
except at one or two very inconfidcrable 
works nigh Ulverftone in Lancafliire. 

The fand from which they prepare the 
brine at the works nigh Ulverftone, is col- 
le£ted on flat fandy fhores, on thofe parts 
of them which are only covered with fea 
water in the high tides which flow two or 
three days before, and three or four days 
after the full and new moon ; for thofe parts 
of the fands which are overflown by the 

K 4 neap 
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neap tides, are feldotn fiifHciently dried, and 
are at too great a diftance from the falterns. 

This fand they collect in flats and wafh- 
es, or in parts of the fands which are per-- 
fedly plain, and in little hollows where the 
fea water is left, and either finks into the 
fend, or is dried up by the heat of the fun, 
leaving the fait behind. The fand is only 
coUedtcd in dry weather, when the ffea wa- 
ter hath been exhaled from it by the fun, 
and the rains have not walhed the fait out 
of it. At fuch times, and in fuch places 
they rake up the fand into heaps, to the 
depth of two or three inches, and convey 
it to their works in carts ; laying it up in a 
large heap, . where it is expofed to the wea- 
ther, and fubjedt to be much injured by 
rains. They therefore work it up with all 
diligence, and rarely boil any fait in the 
winter feafon. 

In order to extradl the fait from the fand ; 
adjoining to the faltern, they dig a pit eigh-r 
teen feet long, three feet broad, and one 
foot deep. The bottom of this pit they 00^ 
ver with rufhes, or ftraw, and then fill it 
up with the fait fand from their heap -, up- 
on the fand they pour fea water, which they 
take into a pond or fump at fpring tides ; 

•the 
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the w^ter Imbibing the fait from the fand^ 
filtrates through the rufhes or ftraw, and 
runs through a pipe from the bottom of the 
pit, into a ciAern placed in the boiling 
houfe. They continue pouring fca water 
upon the fand, fo long as the brine in the 
ciftern will bear a hen's egg to a certain 
height. And thus having extradled moft of 
the fait from the fand, they remove it, and 
fill up the pit with frefh fand from their 
heap. 

The brine being thus prepared, they boil 
it with turf fires in fmall leaden pans ; in 
which they only make about two gallons of 
fait at each procefs, which is ufually per^ 
formed in four hours. They ufe no clari- 
fying mixtures, but take off a fcum, which 
ariies in great plenty when the brine begins 
to boil^ They drain their fait in wicker 
balkets, which they hang up in the hotteft 
part of the faltern. After each procefs, 
they throw out the bittern that remains in 
the pan 3 and about once a day, while the 
pan is hot, remove it fi^om the fire, and 
beat it with a wooden mallet, and thus free 

« We are told that in Normandy, while the filt is 
Ijraining, they ftir it continually with wooden ladle*, 

it 
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it from the calcarious craft which adheres 
to its bottom and fides ^« 

CHAP- VL 

Of refined rock fait. 

THE pradlice of refining rock fait, 
and converting it into white fait, hatli 
long prevailed in feveral countries, parti- 
cularly in Great Britain, Hungary, and Po- 
land. 

The Chefhire foffil fait is efteemed un- 
fit for domeftic ufes, untill it hath under- 
gone this preparation ' . Vaft quantities of 
it are now refined in that county, being firft 

* This (hews that Dr. Lifter was miftaken in fup- 
pofing, that the fcratch was formed by boihng the brine 
in iron pans,' becaufe he obferved none in the Droic- 
wich brine, which was boiled in lead pans. 

* We are informed in the Philofophical Tranfa^ions^ 
that the mines out of which this fait is dug, were firft 
difcovered in the year 1(^70, in boring for coals in the 
libenies of William Marbury of Mar bury, Efq; where 
it lay thirty-three or thirty-four yards from the furface, 
and that from it there iffued a vigorous fliarp brine^ 
ftronger than any then ufed in Chefhire. 

At prefent many mines of this fait are wrought nigh 
Northwich, by feveral proprietors, moft of whom are 
united in one company for the more convenient carry- 
ing on of their works. 

diflblved 
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diflblved in weak brine ^. Large quantities 
of it are alfo carried in boats down the rivers 
Wcever and Merfey ; and either refined at 
Dungeon and Leverpool, where they take 
up fait water out of the river Merfey at full 
fea, to difTolve it in ; or elfe (hipped at Le- 
verpool, and tranfported by fea along the 
Britifh coafts, and into Ireland, to places 
where it is boiled into white fait with fea 
waters 

The works where they boil rock fait arc 
called refineries ; at thofe works at Dungeon 
and Leverpool, the rock fait is broken 
fmall, and thrown into leaden cifterns, and 
there diflblved cold in fea water. In thefc 

* The refined rock and brine falts are exported from 
Leverpool in very large quantities to many parts of 
Great Britain and Ireland ; and alfo to the American 
colonics, more efpecially (ince the commencement of 
the prefent war, whereby the inhabitants of thofe colo- 
nies have been prevented from lupplying thcmfelvcs 
with fufBcienr quantities of bay fait. 

White fait is ufually (bid at Leverpool for about one 
Pound per tun, exclufive of the duty. 

3 It was provided by ad of parliament, that no rock 
felt fliould be refined at any works in Great Britain, di- 
ftant above ten miles from the mines where it is got, 
except at fuch works where ic was refined before the 
iaid adt took place. By another adl, a large duty was 
laid upon rock fait exported to Ireland ; but the time 
for which that duty was impofed being expired, and the 
a£t not renewed, many refineries have lately been ereAed 
in that kiogdom* 

cifterns 
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dfterns the ftrong falution remains twenty- 
four hours to fettle, and is then craned off 
from the fediment into the fait pan, and 
there boiled into fait, as is praiSifed with 
natural brine, it being clarified in the fame 
manner, and mixed with the fame addi- 
tions. During the procefs, large quantities 
of fcratch fall from it, as firom natural 
brine. 

The leach brine is not thrown away as at 
the marine fait works, but is preferved and 
mixed in the pan with the folution of rock 
fait, and with it boiled up, as at the Che^ 
fliire brine works. 

CHAP. VIL 

Of the Dutch method of preparing fait upon 

fait. 

IN Holland and Zealand, the Dutch for 
ages paft have pradtifed the art of refin- 
ing fait with the greateft fuccefs 5 and to 
their extraordinary fkill in this art, are in a 
great meafure owing the advantages which 
diey have over other nations in the herring 
fifhery ; fince fifh preferved with their re- 
fined fait, look much cleaner and fairer than 
thofe that are cured with bay fait, and keep 

much 
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much better than thofe prefervcd with any 
other kind of white fait. And although 
inquiries into this art fcem of great impor- 
tance to a trading maritime nation, yet they 
feem to have been almoft wholly negledted 
by my countrymen ; or if any of them have 
got a knowledge of this art, they have con- 
cealed it out of views of felf-intereft, or 
other private motives. 

But as I am perfuaded, that a more 
general knowledge of this art may be of 
public ufe, and being under no tie of fecre- 
cy ; I fhall therefore adt in this as I have 
done in all other cafes, and faithfully re- 
veal fuch particulars relating to this art, as 
I found means of obtaining during my refi- 
dence in Holland, from feveral perfons of 
credit, who had the beft opportunities of in- 
forming themfelves about it. 

The Dutch prepare two kinds of refined 
fait ; the one of a fmall grain for table ufe, 
which they call butter fait, and export in 
large quantities up the Rhine, and into 
other parts of Germany. The other fort is 
a very ftrong pure fait, of the largeft grain 
of any boiled fait now made ; and this they 
call Saint Ubcs or Lilbon fait ^ from its re- 

femblancc 
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femblance to the pure bay fait brought from 
thofe places; 

The fait which they refine is altogether 
marine bay fait ; which they have chiefly 
from France and Spain. As from Rochelle, 
Soufton nigh Bayonne, arid Cadiz*. They 
find by experience, that any one kind of 
bay fait does not anfwer their purpofe fo 
well as feveral kinds mixed. They there- 
fore frequently mix three parts of Spanifli 
fait with one of that of Soufton ; which laft 
is much efteemed for its great ftrength, but 
is very dirty, and of a bad green colour, 
and does not coft above half the price of the 
Spanifti fait ^ however, they efteem a certain 
proportion of it neceflary, but are obliged to 
ufe it fparingly ; for the operators affirm that 
more than a quarter part of it would render 
the refined fait, black and unfit for fale. 

For difTolving the bay fait they ufe fea 
water, which they bring to Dort and Rot- 
terdam in large lighters from below the 
Briel or Helvoet. Out of thefe lighters it 
is craned into cellars, where it is impreg- 

' For fome time indeed they ufed confiderable quan- 
tities of the Englifli rock fait ; but I am informed that 
the ufe of it was prohibited by the States ; who found 
that the fait which they prepared with it was not fo good 
as the refined bay fait. 

£ nated 
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nated with the bay fait to a certain degree 
of ftrength, of which they judge by hydro- 
meters made for that purpofe.* 

After the heavy drofs of the fait hath 
fettled to the bottom of the cellar, the clear 
brine is pumped up into the fait pan through 
a mat, which retains the light fcum, ftraws, 
or other impurities which flill may float 
therein. 

Their fait pans are made of iron, com- 
monly of a round form, and of an extra- 
ordinary magnitude ; being ufually forty 
feet in diameter, and eighteen inches deep ; 
and are bound round very ftrongly v/ith 
large bars of iron*. 

These pans are placed over a hearth fur- 
nace. The fuel which they burn in thefe 
furnaces is altogether turf, which they en- 
deavour to procure as dry as poflible ; wet 
turf being found to corrode their pans, and 
to make them confume more quickly than 
that which is dry^ 

* I have been told, that, when thefe pans are new, 
they wafti them over wich lime and water, v/hich pre- 
fcrves the pan from ruft, and never wears off. But ic 
feetrs more probable, rhat they only fill up the joints 
with lime, as we do in England. 

5 It hath been reported, that tliC Dutch ufe pit-coal 
at their f&lt works. It is true indeed, that for all works 
where pit-coal is necefliry, as for lig^4t■houfes, glafe- 

The 
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The pan being filled with brine, and the 
fire kindled, the brine is made to boil vio» 
lently, arid jf any fcum arifes they take it 
oflF, but do not ufe any clarifying mixtures* . 

A LITTLE before the fait begins to form, 
they (lacken the fire, and add to the brine 
the bignefs of a walnut of the frefheft but- 
ter 5, and half a pint of their four whey be- 
fore defcribed, taking care to ftir it well 
about, that thefe feafonings may be every 
where equally mixed with it. They then 
ihut up the doors and windows of the fal- 

houfes, fmiths forges, the States wifely encourage the 
importation of pit-coal, and fufiPer it to be ufed duty 
free. By which means the Dutch manufafturers have 
thofe coals cheaper at fuch works than the Englifhy 
when only carried from one of our ports to another. 
But the cafe is different when pit- coals are ufed in Hol- 
land for common fires, or in works where they are not 
abfolutely wanted ,* for then they are loaden with a 
heavy duty, in order to prevent the confumption of a 
foreign commodity. And, as in refining (alt, the Dutch 
chiefly apply flow and regular fires, tyrf feetns as proper 
for that ufe as pit*coal. It is therefore mofl; likely, that 
agreeably to the wife policy of their government, and 
the informations which I have received, the Dutch, in 
refining fait, ufe fires of turf, which is the produft of 
their own country. 

^ One gentleman informed me, that they clarified 
with whites of eggs, but two of the Dutch fait boilers 
aflerted the contrary. 

^ I have reafon to fufpedt that the butter is added only 
when they make their cable falt> which they call butter 

tern. 
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tern, Co that no fre£h air can blow into the 
pan ; and the houfe becomes very hot ; and 
is thus kept clofe all the time that the (alt 
is graining^. 

If they make table fait, the brine is fuf- 
fered to fimmer gently during the granula-* 
tion, and the whole procefs is finifhed in 
twenty-four hours. 

But when they make their flrong fait 
for curing provifions, they only ufc an ex- 
tremely mild and gentle heat, fo that three 
days are ufually fpent in the proceis, before 
the brine is fufficiently evaporated. 

In both cafes, they fufFer the fait to re- 
main in the pan 'till the procefs is finifhed, 
and then rake it to the fides with wooden 
rakes, the handles of which arc twenty feet 
long. It is then taken out, and, after the 
brine hath drained from it in wooden drabs, 
it is fit for ufe 7. 

^ Ac many of the German fait works, where they boil 
brine fait, they alfo exclude the cold air from the pan, 
while the file is graining, by boards placed on every fide 
of it, after the manner direfted by Agricola. 

7 The table fait is ufually fold at the works for about 
twenty.four fty vers, and the ftrong fait for about thirty 
(lyvers the bufliel ; and their bufliel is faid to contain 
about fifty pounds of the table fait, and eighty pounds of 
the ftrong refined fait. There is probably a greater dy- 
ty upon the table fait than upon the ftrong refined fair, 
which makes the latter cheaper than the former. 

L Tub 
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The mother brine, of which there re- 
mains a large quantity in the pan after the 
ftrong fait is made, as alfo diat which drains 
from the fait in the drabs, is referved td be 
boiled up for table fait, being never ufed in 
preparing the ftrong fait. 

But the mother brine of table fait, after 
each procefs becomes more fharp and bit- 
ter ; and is therefore, at certain times, 
thrown out as ufelefs ; great care being ta- 
ken to wafli it well out of the pan before 
they propofe to make their ftrong refined 
fait. 
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CHAP. I. 

Of the qualities of the feveral kinds of bay fait. 

HAVING, in a brief manner, related 
the various methods of preparing 
fait, as now moft commonly prac** 
tifed ; it will in the next place be neceflary 
to fubjoin a (hort account of thofe qualities, 
which fait acquires chiefly from the diffe- 
rent ways of preparing it ; that fo, thofe 
methods may be chofen by which a fait is 
made mofl proper for the ufe of the table, 
cr for preferving provifions ; and thofc me- 
thods may cither be amended or rejected, 

L 2 by 
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by which a fait is prepared lefs fit for the 
abovementioned purpoles. 
: And firft 5 the fcveral kinds of bay iaXt 
diflfer from each other, chiefly in the follow- 
ing particulars, viz. 

1 . In the fze of their cryjldi. For bay 
fait, in proportion as it lies a longer or a 
fliorter time in the pits, or as the folar 
heat, or force of the air is more or lefs pow- 
erful, will be formed into greater or fmaller 
cryftals. Upon thefe accounts the French 
cream of fait, and- the blown fait of the Ifle 
-of May, which are fkimmed off the furface 
of the brine, are dl the leaft grain. The 
Portugal fait is commonly of a larger fhoot 
than that of France ; and that of Tortuga, 
much larger than that of Portugal. 

2. In purity. For there is fcarce any bay 
fait which is not mixed with feveral hete- 
rogeneous fubftances ; as flime, mud, fand» 
and clay, which are raked up with it from 
the bottom of the pits where it is made, or 
mixed with it whilA it lies on the ground 
in heaps. There are fome kinds of bay 
fait which are mixed with bitter purging 
fait, and probably with other falts. From 
all which mixtures it acquires peculiar qua« 
lities, 

3. For 
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3. For from the mixture of clays and 
earths it acquires various colours. The French 
bay fait is commonly grey 5 where the bot- 
toms of the pits are of blue clay, it is more 
white 5 where of a red clay, it hath a red- 
di(h caft ; and that of Soufton, nigh Bayonne, 
is of a greeniih colour. The Portugal and 
Spanifli falts are whiter and purer than the 
French, but yet retain a confiderable mix- 
ture of mud and dirt. In general, all fait 
when dry, is more white j when moift^ 
more pellucid. 

4. Some kinds of bay fait are more apt to 
contrast a moifture from the air than other 
kinds. And this either becaufe the fait is 
of a fmaller grain, and comes into contad: 
with the air in a greater number of points ; 
or elfe, becaufe of fbme mixture of calcari*- 
ous, or alcaline falts, which greedily imbibe 
the aqueous moifture. 

5. Some kinds of bay fait are diftin- 
guiihed by their fmelh, as the Hampfhire 
and Portugal bay falts, which have a fine 
violet flavour when ftored up in large heaps ; 
probably from the oleaginous or fulphureous 
particles mixed with fea water, or imbibed 
by it in the ponds, and there altered and 
iubtilized by fermentation. 

3U 3 6. Bav 
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6. Bay fait, from the variety of ful> 
ftances mixed with it, differs greatly in tqfte^ 
as well as in other qualities. Thus, accord- 
ing to Galen, the fdt of the Lake Afphal- 
tites, or Dead Sea, is extremely naufcous 
and bitter; probably from bitter purging 
fait, and other mixtures '• The fait made 
at the Iprings of Peccais in Languedoc hath 
alfo a bitter tafte *. Whereas the fait made 

' As from bituminous fubflances, which abound in 
other falc waters, as well as in thofe of the Dead Sea. 
The reader may give what credit he thinks fie to the 
following inftance from Pliny. ** Fit [fcil. fal com- 
^^ munis] et e puteis in falinas ingeftis. Prima denfatio 
/* Baby lone in bitumen liquidum cogitur, oleo fimile, 
^^ quo & in lucernis utuntur : hoc detrado fubeft Gd." 
Nat, Hiji. lib. xxxi. cap. vii. 

» Comte Marfilli fays, that this fait is made of falt- 
water drawn from deep wells, and gives the following 
account of it. 

^^ Le gout du fel, que Ton fabrique a Peccais, eft fale, 
^' amer, & (i defagreable, qu'il n'eft pas poffible de 
" s'en fervir, la premiere aim^e. On a peine de s'y ac* 
^^ coutumer la feconde,- mais on dir, qu'ila troifi^me 
*^ il fe rend fupportable ^ & qu'i la quatrieme (on amer- 
•« tume eft fore peu fenfible ; & va toujours ainfi, en 
^< diminuant it proportion du progres des ann6es. On 
^^ a coucume dans ces fab'nes d'y difpoier la recolte de 
^^ Tannee, en mades, auxquelles on donne le nom de 
^^ Tan, qu'elles ont ece faites. EUes reftent de la forte 
^^ abandonnees a Tinjure du terns, qui purge le fel de 
^ cctte amertume pendant trois ans tout au moins, avant 
^ que Ton commence a le diftribuen 

in 

.J 



feveral kinds of Bay Salt. 151 

in the Cape de Verd iflands, Salt Tortuga^ 
and in many other places from the water of 
fprings and lakes hath a very agreeable taflie. 
Although bay fait made from the fame kind 
of water in different pits, or from other dif- 
ferent circumftances attending its prepara- 
tion, may differ greatly in tafle as well as 
in other qualities. Thus the marine bay 
fait, although commonly palateable, may 
fometimes acquire a bitter tafle, from cal- 
carious falts mixed with it ; as may happen 
after long droughts, when the pits from 
which it is drawn have not been freed from 
bittern. 

7. Bay fait oft-times tf//^n /;2 /^^, as well 
as in other qualities^ by long keeping. The 
fait of Peccais for example, which, when 
iirfl made, is fo naufeoUs and bitter a& 
to be unfit for domeflic ufes ; by keeping, 
acquires a tafle that is more agreeable. For 
the bitter purging falts being very foluble in 
water, eafily diflblve by the moifhire of the 
air, and fink through the common fait in a 
liquid form, leaving it more pure, and free 

^^ Jufques \ la derniere inondation du Rhone, qui fie 
^' fondre dans ce lieu-la une (i grancie quantite de (el, H 
^^ y en avoit toujours eu de dix annees.'* Hijioire Phy- 
fiqui de la Mery Partie ii. pag. 35, ^6. 

L 4 from 
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from its bitter taftc. Thefc calcarious feh« 

may alfo be frequently waftied by rains 

from amongft bay falt^ as it lies in heaps 

cxpofed to the weather, Alcaline falts may, 

after the fame manner, be discharged from 

amongft common fait ; or when long ex- 

pofed to the air, may imbibe its volatile acid 

Spirit, and with it be converted into a neu* 

tral fait. And for thefc reafons, not only 

bay fait, but moft other kinds of common 

iklt, become better and fitter for domeftic 

ufes, by beifig kept a conliderable time ex^ 

pofed tQ the air in 4 dry place, 

C H A P. II. 

Of the different qualities of white fait, 

WHITE fait, as well as bay fait, is 
commonly mixed with various im- 
purities, which it receives from the waters 
from which it is extrafted j and from thcfe 
impurities, and the different methods ufcd 
in its preparation, it is found to acquire very 
different properties. 

I . The grain of white fak differs greatly ^ 
according to the manner of its preparation, 
as hath before been related. The loaves of 
fftlt, or baiket fait, is of the fineft grain, be- 
ing 
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ing rather powder then cryftals of fidt. Of 
the Britifh fea fait, that made at Lemington^ 
and of the Britifli fountain fait, the fhivery 
fait, are of the largeft grain. But the cry- 
ftals of the fait which the Dutch make for 
curing proviiions, are much larger than thofe 
of any other kind of boiled fait. 

2. White lalt alfo differs greatly in the 
bardnefs and Jirmnefs of its grain ; Ibmc 
kinds of it being of a foft, loofe, open grain, 
which readily crumbles between the fingers ; 
whilft other kinds are of a firm, hard, regu- 
lar grain, which is not fo eafily txroken. 

3. It hath before been obferved, that 
the heterogeneous fubjiances moft commonly 
mixed with bay fait, are clay, mud, and 
dirt; but thofe from which white fait is fcl- 
dom perfedlly free, are the calcarious earth 
called fcratch, and the falts of bittern 5 it is 
alfo frequently contaminated with the addi« 
tions before fpoken of, and with dirt, afhes, 
coal, foot, and other impurities : from all 
which it receives peculiar qualities, as will be 
more fully explained hereafter. 

4. Boiled falts differ greatly as they are 
wore or lefs durable in the open air. For 
violent boiling of the brine not only makes 
the fait of a fmall irregular grain, as was be- 
fore 
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fore obfcrved, but alfo difpofes it more 
ftrongly to attradt the moifture of the air, 
and to run with it per deliquium. And the 
operators fay of fuch fait, that it is not well 
cleared from the frefli. Alcaline falts, and 
the other falts of bittern, as they greedily 
imbibe the aqueous moifture, difpofe the 
conmion fait, wherewith they are mixed, to 
grow foft and relent in the open air, as hath 
before been obferved. It is a general obfer- 
vation, that the larger the grain of fait, (r^- 
teris paribus) the more durable it is in the 
open air. And fait made up into loaves will 
remain drier than fait of the fame kind which 
hath its grains difunited. 

5. The feveral kinds of boiled fait alfo 
differ in colour. That which is of the fmalleft 
grain, the pureft, and dtieft, is commonly 
the whiteft. Moft of the fait made in Scot- 
land, is of a dirty grey colour, not being 
cleared from mud by clarifying the brine. 

6. White fait hath commonly no fmell^ 
but fometimes the corrupted blood ufed in 
clarifying it, or the unftuous fubftances added 
to it give it one which is very difagreable. 

7. The feveral kinds of white fait are alfo 
found to differ greatly in tajie^y for fome 
kinds have a much more fharp and pungent 

tafte 
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tafte than others. In general, that which is 
of a large grain, and made with a gentle 
heat, hath a iharp, biting tafle ; whilft that 
which is made with hafty fires, and of a 
fmall grain, tafles commonly more fiat, and 
foft. There are fome kinds of white fait in 
which a bitter tafte may plainly be difcovered ; 
as in fea fait boiled with hafty fires, and not 
drawn from the bittern at a proper time. 
The cat fait, which cryftalizes in marine 
bittern, hath alfo a bitter tafte, but is fliarp, 
and ftrong. Moreover, fait hath fometimcs 
a very naufeous tafte firom corrupted blood % 
and other impurities mixed with it by igno- 
rant operators. 

8. White fait often undergoes confidera-' 
ble alterations by keeping. The alcaline falts 
intermixed with it being converted into neu- 
trals by the aerial acid ; or elfe melted out 
of it together with the bitter and calcarious 
falts by the moifture of the air. The fcratch 
contained in it may alfo germinate with cal- 
carious^' falts. It is found by experience, 
that fea-falt prepared after the procefs before 

-.-. ' tit, plot aflerts, that the blood ufed in darifyipg 
filt gives it an ill colour, as well as a bad favour. Hijl. 
9f Staffordjhirij Chap. ii. § 107. Tlji^ is confirmed by 
Dr. Raftelj in his account of the hk Jd of preparing 
(alt at Droitwich, / 

related. 
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related *, grows dryer for two or three days 
whilft it remains in the crebs j during which 
time the leach brine drains out of it, and 
the moifture alfo exhales from it by its heat. 
For fome time after it gains in weight ; but 
afterwards grows dry, and, if not often ftirred, 
becomes rocky, adhering together in one 
folid imafs. 

9. White fait is alfo found to differ 
greatly in Jirettgtb. That fait may be 
efteemed the ffa^ongefl which hath the moft 
briflc and pungent muriatic tafte, and which 
is found the fitteft for curing fiih, flefh, and 
other provifions, and will preferve them 
longeft in hot countries ; and will keep them 
fweet and good when applied in a fmaller 
quantity than is neceflary of other kinds of 
felt. Of the falts abovementioned, bay fait, 
and the Dutch refined fait, are the ftrongeft ; 
the fliivery fait made in Chefhire is next 
in ftrength 5 and after it, fome kinds of brine 
fait J although a fak equally ftrong may be 
made of the Engliih rock fait or fea water. 
The Englifh refined rock, and fea falts are 
of different degrees of ftrength, according to 
the art ufed in preparing them j fo that fome 
kinds of them are good ftrong fait, whilft 

I In Pare ii. Chap* iit 
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others are wholly unfit for preierving pro«> 
vifions. 

CHAP. III. 
Of the ufes of fait as a feaftming to our food. 

SALT hath been ufed by mankind as a 
feafoning to their food, in all ages, and 
by all nations, except fome of the moft bar- 
barous, who are deflitute of the neceflaries 
as well as the conveniencies of life. It pro- 
vokes the appetite, Arengthens the ftomach, 
promotes the digeftion andconcoiftion of the 
aliment, refifls putrefadlion, prevents unna- 
tural concretions of the humours, and is moft 
friendly and agreeable to the human body, 
entering its compofition as a neceflary ingre- 
dient. No wonder therefore that the Laplan- 
ders ^, amongft whom the ufe of fait is un- 

' ^' Bread and (ale are unknown to moft of them (the 
^^ Laplanders) they uiing for bread, dried fi(h beaten to 
^^ powder : and for fait, the inner bark of pine trees 
^^ prepared after this manner, viz. They unbark the tal- 
^^ left of thofe trees, efpecially that part which is next to 
^^ the ground, and take of it the inner bark, whofe feveral 
<< coats they part afunder, and expofe them well 
<^ cleaned to the fun to dry : then they tear them into 
^^ fmall parts, and put them into pretty big boxes, made 
** of the outer bark of trees. Thefe boxes they dig un- 
*' der ground, and cover them with fand, and fo let them 

known. 
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known, fcem to difcover the want of it, by 
the exility of their bodies, and the weak- 
nefs of their conftitutions ; being much Icfs 
robuft and ftrong than other northern nations, 
who enjoy this excellent gift of God. More- 
over its ufes extend to many other animals 
befides the human race ; black cattle and 
iheep take a pleafure in licking it, and by it 
are preiervcd from many difeafes * ; they alfo 
thrive to aimiration, and quickly grow 
fat in marftiy grounds that are frequently 
overflowed by the fea. And if we defcend 
to the vegetable tribe, we fliall find that 
fait contributes greatly to frudtify the earth ; 
and when properly ufed as a manure, affords 

*' be macerated for a whole by their own heat. Then 
** they make upon thofe boxes a great fire of blocks 
*' of trees, by which thofe inner rinds acquire under 
*' ground, z red colour and a grateful fweetifli tafte, 
** ferving them for a condiment, and fupplying the 
" place of fair." Ph. Tranf. N^ 102. p. 35. Ex- 
crafted from Johannis Shcfleri Lapponia. 

* *^ In Hungaria, Polonia, Ruffia, Tranfylvania, Bo- 
*' ruffia, necnon Grascia falls foffilis frufta animantibus 
" objiciantur, ut ejus ufus internam corruptionem & 
*^ morbos arceat." Frcd.HofRnzn Defontib.falfis Ha^ 
Icnfibusy i^c. cap. vii. 

** <^in & pecudes armentaque & jumenta fale max- 
^^ ime folicitantur ad paftum, multo largiore lade, muU 
^^ t6que gratiore ctiam in cafeo dote. Ergo hercule vita 
** humanior line fale nequit degere," &c. Rin. Nat^ 
Hiji. Lib. xxxi. cap. vii. 

ample 
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ample nourifhment to corn and other vege- 
tables ; and renders kingdoms rich and fer- 
tile where it happens to abound in the 
foil 4. 

As fait poiTefles thefe and many other ex- 
cellent qualities, it therefore defervedly ob- 
tains a conftant place at our tables, as a fea- 
foning to our food. 

In different countries, different kinds of 
fait are applied to this ufe, as befl fuits with 
the conveniency or inclinations of the inha- 
bitants. Many nations are wholly fupplied 
with foflil fait ; fome for table ufe prefer 
bay fait, which indeed hath the advantage 
in the fharpnefs of its tafle 5 but the mud 

* The Rev. Dr. Shaw obferves, that the foil in Bar- 
bary is generally impregnated with common (alt and ni- 
tre, and that the waters of moft of the rivers and lakes 
have there a fait tafte. And to this grand and inexhau- 
ftible fund of (alts, he very judicioufly attribuCip^ the 
great fertility for which that country hath alwaj^s been 
remarkable ; and ftill continues to be fo without any 
other manuring, but the burning, in fome few places, of 
the ftubble. 

On the contrary, where this fait too much abounds, 
it kills all vegetables, and renders the earth unfruitful, as 
may be obferved in grounds that have been too long 
overflowed with fait water. Many arguments might be 
ufed to (hew that the barrennefs of ieveral African and 
Arabian deferts, proceeds in a great meafure, from too 
great abundance of fair. 

and 
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and dirt commonly mixed with it, and 
more efpecially with the French bay fait, 
render it lefs pleafing to the fight. Several, 
therefore, who are curious in the choice of 
table fait, ufe the French cream of fait, or 
the blown fait of the ifle of May. 

Others, who would have a cleaner and 
whiter fait than the common bay fait, choofe 
the pureft and largeft lumps of it, and re- 
duce them to powder. Others walh them, 
and dry them before the fire, or in the fun, 
before they powder them; and are thus 
furnifhed with an excellent fait for the table, 
which they call powder fait. 

But in moft countries, where boiled fait 
can eafily be had, the preference is given to 
it for table ule. And for this purpofe, that 
is moft efteemed which is the cleaneft, and 
drieft, and whiteft, and of the fineft grain. 
Such is the Englifti bafket-falt; although 
much of it is very weak, and of a flat tafte, 
being boile4 with hafty fires. Other kinds 
of white fait, although commonly mixed 
with fcratch, and alcaline and calcarious falts, 
yet need not be rejefted for table ufe ; fince 
thofe impurities are taken in fuch fmall 
quantities that they can have very little efiefl: 
upon the human body ; and their efFe<5ts will 
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in moft conftitutions, be falutary rather than 
noxious. 

CHAP. IV. 

Of the ufe of fait as a condiment or picik, 

BESIDES the ufe of fait as z feafon- 
ing to our meat, it is alfo defervedly 
efteemedthe moft proper condiment or pickle 
for moft kinds of food which it is foun4 
neccflary to preferve. 

In the choice of fait for a feafoning^ re- 
gard may be had to the palate, or to conve- 
niency ; but much greater care is neceflary 
in the choice of fait defigned for curing pro- 
vifions. For feveral kind§ of fait are wholly 
improper for that purpofe ; and feveral kinds 
of food require a ftronger or weaker fait, to 
be ufcd in larger or fmaller quantities, either, 
firft, according to the different manner of 
preferving them ; or fecondly, according to 
the different nature and qualities of the fub- 
ftances prefervedj or thirdly, according to 
the climate, place, or feafon of the year ia 
which they are cured j or laftly, according to 
the ufes to which it is propofed to apply them. 
For £rft, thofe kinds of animal food 
which are falted, and afterwards dried either 
in the fun, or by kitchen fires, are often as 

M well 
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well preferved with a weaker, as with a 
flronger kind of fait j and fometimes even 
better, very ftrong fait being apt to make 
them too hard, and too fait, and not fa 
agreeable and wholefome. Thus fome of 
the beft kinds of hams are cured with com-, 
mon white fait, to which a little faltpetre is 
added ' ^ and thus preferved they are found 
mcx-e foft and juicy, and not of fo fiery a tafte 
as thofe preferved with ftrong bay fait. 
Dried meats may alfo be more eafily cured 
with a weak fah, than pickled meats. For 
the juices of animal fiibftances being infpif- 
fated by the heat ufed in drying, cannot run 
into thofe inteftine/ motions which are the 
caufe of putrefaction. The acid of wood 
or turf fmoke, to which thofe fubftances are 
cxpofed, may alfo contribute to preferve 
them. In the Weft Indies they can fcarce 
cure beef with pickle j but eafily preferve it 
by cutting it into thin flices and dipping 
diem into fea water, and then diying them 
^ickly in the fun y to which they give the 
name of Jerked beef. Several kinds of white 
fifli are alfo eafily cured by drying them in 

* In Vii^nia they cure their hams with bay (alt j and 
k is there a common practice to rub them wim the allies 
of hickery wood, inftead of (alt-pecre^ io order to give 
cheai a red colour. 
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the fun, either without fait, or with only ufing 
a very little. 

2. Some kinds of animal food are cured- 
with much greater eafe than other kinds ; 
and thofe require the ftrongeft fait and the 
greateft quantity of it which are cured with 
the greateft difficulty. In Virginia, and other 
parts of North America, they can pickle 
beef with Leverpoole fait, fo as that it will 
bear exportation to Barbadoes, and others of 
the Caribbee iflands) but cannot rightly 
cure pork, for exportation to the fame iflands, 
without bay fait. Herrings and other kinds 
of fifh, which abound in a thin fubtile oil^ 
are more difpofed to putrefa<9ion, and re*- 
quire a ftronger fait to cure them, than cod 
and other whitie iifh, which are lefs juicy 
and undhious. The livers of moft animals, 
efpecially of fifli, are fo apt to corrupt that 
they can fcarcc be preferved with any fait. 
Such parts of animals as are compafl: and 
firm are alfo more eafily preferved than fuch 
as are loofe and porous, which readily ad- 
mit the air, the grand caufe of putrefaftion. 
And for this reafon. veal and other flefli nieatS- 
comiptrtioft quickly, when their celliilajf 
membrane hath been blown up by the but- 
chers, which praftice is therefore forbidden. 

M 2 Beef 
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Beef alfo and other pickled meats arcbb^ 
ferved to taint fooneft nigh the large veflek^ 
And the heads of moft animals (efpecially of 
cod and other fiilies) being very porous, are 
with great difficulty cured with fait. In 
curing of animal food, regard ought alfo to 
be had to the condition it was in, whea 
flanghtered ; for it can fcarce be well cured 
if the animal was heated by driving, or much 
bruifed before it was killed. 

3. It is found more difficult jto cure ani- 
mal food in hot climates, or in very hot 
weather, than in places and feafons wherein 
the v^eather is more temperate 5 and the 
fbongeft ialt is required where {wovifions 
are preferved with the greateft difficulty. la 
4hofe countries which lie between the tro- 
picks, they feldom preferve the flefh of ani-^ 
. mals except by faking and drying it in the: 
manner before related ; becaufe when they 
attempt to pickle it, it commonly putrifies 
before the fait can have a due efFedl upon it. 
For the fame caufe, in temperate climates, 
the hot feafon of the year is not efteemed a 
proper time for falting provifions, except 
only fuch kinds as cannot be had at other 
feafons. It is therefore^ neceflary to ufe the 

fbong^ 
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ftrongeft fait in curing thofe fifti which are 
taken in fummer, or early in autumn ; altho' 
a weaker kind of fait might ferve particularly 
for white fifh, if caught at a more tempe- 
rate feafon. The places in which tho(e 
fHh are cured often make a ffaronger fait ne« 
ceffary 5 for it is much more difficult to cure 
them on (hip-board, efpecially in the hold 
(where there is a moift ftagnating air*) than 
at land, where there are cool cellars and other 
proper conveniences. And not only great 
heat and moiflure, but alfo intenfe cold 
makes the feafon unfavorable for falting pro- 
vifions ; for in hard frofty weather, the 
houfewives obferve that animal food will not 
take fait, it being fo hardened and its juices 
fo congealed by the cold that the fait cannot 
penetrate it, a-nd is not diflblved by it. 

Lastly, provifions mufl: be cured in a. 
different manner, and with different kinds 
of fait, according to the ufes for which they 
are defigned. For example, beef, herrings^ 
and many other kinds of flefh and fifli may 
be pickled very well for home confumption^ 

* On the banks of Newfoundland they fait vail 
<juancicies of cod in the holds of fliips, without putting 
ikem into ca(k$ ^ and tbefe they call Mud fifli. 

M 3 with 
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with any good kind of common whif e fait 3 ; 
and, if carfefiilly falted with it only once about 
the month of Odiober, will keep good and 
fweet for the whole year in. a cool cellar. 
But fleih and fifh fo falted are not fit for fea 
provifions, and would not endure exporta- 
tio|i into very hot climates, Thofe there- 
fore, who ar^ moft exaO: ui pickli|ig beef 
for exportation, after tjie jmimals have been 
carefully flaughtered, • bdween Michaelmas 
and Chriitmas, take their carcailes as foon 

» It hath been much difputed amongft the proprie^ 
prs of t^e feveral kinds of Briti(h (alt-works, which 
kiod of white fait was 6cteft for preferving provifions, 
I'he proprietors of the Newcaftle fait- works affert, that 
dieir fait is the bed for this ufe, as being tnoft approved of 
4t the Viiflualling- office. The owners of the Le mmington 
works affirin, that their fait is the ftrongeft and of the 
brgeft grain. Many again affure us, that for ftrength 
and purity no kind of white fait comes up to the brine 
fait, efpecially to that which is made at Droirwich. Ic 
inay perhaps be more difficult than many imagine, to 
determine which of thefe opinions is beft fupported by 
fafts, fince all thefe kinds of fait diflFer greatly according 
as more or lefs care and (kill is ufed in their preparation. 
However, I fhall prefume to remark, that, in genera), 
the Britiffi white fait is weak* and impure ; and though it 
may ferve to cure provifions after the manner and for 
the ofes here mentioned ; yet, if ufed alone, will fcarce 
preferve them for long voyages into hot countries ; and 
further, that either through the bad management or the 
ignorance of the operators, fait bath often been made 
ins well from brine as fea water, which hath been found 
WbpUy u^^ ^^^ preferving provifions* 

9» 



as a condiment^ or pickle. 1 67 

as cold| and cut them into proper pieces ; 
and after rubbing each piece carefully with 
good white fait 4, lay them on heaps in a 

^ The method here defcribed agrees pretty well with 
that which is praftifed in Ireland in curing beef for na* 
val provifions, and for exportation into the American 
colonies. The white fait there ufed is chiefly brine lair, 
or refined rock (alt which they have from Leverpool. 
Bay fait they have chieflv from St. Ubes and other parts 
of Portugal ^ many of tneir &lters will aot ufe French 
fait) (though much cheaper) becaufe of its dirtineft ; 
and in falting commonly ufe about equal quantities of 
white and bay fait. 

The white fait ufed at the Vidualling-office in Lon-> 
don, is altogether Newcaftle marine (alt ^ with which 
they require certificates upon the oath of the vender, 
that the (alt fold co them was made at Shields or other 
places nigh NewcafUe, and is, at lea((, three months oid» 
The method there pra<ftifed of faking ilefh for the Bri- 
tiih navy, is related in the following manner, by the 
Rev. Dr. Hales PbiUf. exptr. pag. -89. 

*' They firft rub it with white fait only j then put it 
^^ into brine for five days to drain the b^joody part out» 
^^ for it is the blood that is moft apt to putrify : then 
<^ they pack it in caiks, ftrewing white and bay (alt be- 
*^ tween each laying : then fill the ca(k up with pickle 
^ i^ade of water and fait, boiled fo (bong as to bear an 
^^ egg: th^ put three pounds and an half of (alt to a 
*^ gallon of water. The proportion of fait, pickle in- 
^' eluded, is, toanhundred weight of fle(h, four gallons 
^* and a half of white, and one and a quarter of bay 
<« fait.'' 

The fame gentleman tried how bs fle(h might be 
cured by injefting a ftrong brine into whole carcafles of 
animals by the Aorta. An ox being thus treated, ^^ two 
^[ cafks of the flefh which was not (alced with dry fair, 
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cool cellar, in a drab with a flielving boN 
torn, where they remain for four or five 
days, 'till the blood hath drained out of the 
larger veflels. They then take the pieces, 
and dry them with a cloth, and rub them 
for the fecond time with powdered bay fait. 
They are then fit to be put up in cafks, and 
much care is ufed in packing them clofe, 
and in Arewing between them large lumps 
of bay fait, as they are put up. When the 
caiks are filled with beef, their heads are 
fitted in ; and all the vacuities are afterwards 
filled up with the ftrongeft brine that can 
be made, which is poured in by a hole in 
the liead of the cafk. This hole is after- 
wards clofed up, and the cafk is made fo 
tight, that none of the brine can . leak out, 

** foon ftunk to a very great degree. — ^The flefli of two 
^^ other c^fks of the fame ox, which was falced with dry 
<< fait before it was packed in the cask, being examine4 
*^ eighteen months after, and a piece of it boiled, it 
** was judged not fit for men to eat, as its juices were 
** entirely eat up by the felt, and it fell in pieces likerot- 
*' ten wood. The mutton of a fheep that was hunted im^ 
'^ mediately before it was killed, being injcfted in the 
*< fame manner, and afterwards falted with dry fair, an4 
'' kept full (w months, proved good and fwect, and wt 
*' too fait when firft frefliened in water.*' The fame 
ntleman is of opinion, thatjthis method might be of 
reat ufe in hoe climates, where flcfh canpot be pre^^ 
^d by the common methods. 

and 
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and no air can gain admittance. It is found 
by experience, that beef cured in this man- 
ner will keep good and fwect for years in 
the hotteft climates. 

The Dutch, as hath before been ob* 
ferved, ufe no fait for curing provifions, be- 
fides their own refined fait. With it they 
can preferve fiefh and fi(h of all kinds as 
well as with the ftrongeft bay fait ; and 
chufe to be at the expencc of refining bay 
fait, rather than to defile their provifions 
with the dirt aqd other impurities^ widi 
which it commonly abotinds. 

From the foregoing accounts it appears, 
that various kinds of fait are ufed for curing 
provifions ; but the fait which may in gene- 
ral be efteemed the beft for that purpofe, 
as preferving animal food moft eflfe<Shially, 
and for the longeft time, is that which is the 
firongejl and purejl \ and may be known by 
the following charadlers, viz. 

It is ufually concreted into large* grains 
oc cryftals, whith are firm and hard^ and 
iii rdrpe<ft to thofe of other kinds of conunon 
^t, the moil: folid and ponderous ; it is not 
difpoied to grow foft or moift in a mode- 
rately dry air, to which it muft have been 
cxpofed a confiderablc time j its colour is 

white. 
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white, and fomewhat diaphanous ; it hath 
no fmell; its tafte is truly muriatic, and 
more £harp and pungent than that of other 
kinds of common fait ; being dilTolved in 
pure water it cafts up no fcum, and depoiits 
no fediment ; being mixed with fyrup of 
violets diluted in water, it heightens its blue 
colour, and does not turn it either green or 
red ; and, by the exadeft chemical trials, 
diicovers no fcratch, no alcaline, bitter, o£ 
calcarious falts, nor any other impurities 
whatfoever intermixed with it. 

The falts which approach nigheft to this 
dq^ree of perfe&ion are the beft kinds q& bay 
fait, and the ftrcmg Dutch refined fait 5 but 
moil: of the fait now made for fale is very 
far from anfwering to thefe charadteriftics, 
as will more fully appear in the following 
parts of this per£:^tnance« 
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PART III. 

In tvhicby feveral methods are pr^fed jw 
making bay fait in England^ and ether 
parts of the Britijh dominions. 

IN the foregoing parts of this work, I 
have briefly related the various methods 
of preparing fait that now are in ufe, 
fo far as they are come to my knowledge ; 
and alio treated of the qualities and ufes of 
the feveral kinds of common fait as a con- 
diment, and feafoning to our food. From 
which fhort narrative it appears, that the 
art of preparing fak is not Drought to fuch 
perfection in the Britifh dominions, as in 
feveral other countries,, the fait there pre- 
pared being unfit for preferving many kinds 
ef provifions. It remains now to (hew, djat 
this want of ftrong fait of Britifh manufac- 
lurC) proceeds not from any defed of na- 
ture. 
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ture, but ©f art j and that if proper fkill 
and induftry be ufed in the Britifli domini- 
ons, and due encouragements be there given 
by the legiflature, fuch improvements may 
be made in this art, that not only Great Bri- 
tain, but Ireland alfo, and the Britifti colo-^ 
nics in America, may be fiipplied with fait 
of their own manufafture, proper for curing 
all kinds of provifions, in quantity fufficient 
for all their oocaiions; in quality equal, if 
not fiiperbr, to any foreign fait now made, 
and at a moderate price. Thefe are truths 
which I hope will appear evident from the 
jafts and reafoiiings contained under the foU 
lowing propofitions. 

LEMMA I. 

T!be quantity of water which annually falls in 
rain, fnoWy and hail, is very different in 
different parts of Great Britain ; there 
commonly falling almo/i double the quantity 
on the wejiern coajis, that falls on the eajlern 
coafls of that ijland. 

According to the obfervations hitherto 
made, the depth of v^rater which annually 
falls on the ground, fuppofing it all to ftag- 
nate thereon, would, at a medium^ amount 

at 
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at Townly in Lancafliire to forty-two in- 
ches and a half' : at Plymouth to thirty-one 
inches*: at Upminfter in Effex to nineteen 
inches and a quarter ^ : at Widrington in 
Northumberland to twenty-one inches and 
a quarter^ : at Edinburgh to twenty-two in- 
ches and a half ^. 

This great difference in the quantity of 
water which falls in different parts of this 
iiland is not (as the Rev. Mr. Derham ^ and 
others fuppofe) owing chiefly to the plain- 
nefs or hillinefs of the different parts of the 
country, but to fcveral other concurrent 
caufes, and more efpecially to the different 
qualities of winds in different places, and 
to the fituation which thofe feveral places 
have, with refpeft to feas, or tradts of dry- 
land. 

The winds^ which blow moft frequently 
In Great Britain, are the fouth, fouth-weft, 

» See Mr. Townley's Obf. in the Ms of the Royal 
Society, 

* See Dr, Huxham in his treatlfe Do aere EsT ni§rb. 

epidem. Plym, and Medical Ejfays^ vol. v. art. iii. 

5 See Mr. Dcrham's Meteordog. Obf, in the PA, 
Tranf 

4 Ph. Tranf Gray's Ak, vol. ii. pag. 45. 

* Medical EJfays^ vol. v. arc. iii. 

* See his Pbyfico-Theol Book iii. chap. v. note L. 
Alfo Ph. Tr. N? 286 ^d 297, 

and 
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and weft winds. Thefe are alfo the warmeft 
winds, raifing vaft quantities of clouds and 
vapours^ which they drive before them front 
die great weiWrn ocean and Iri(h fea. The 
greateft part of thefe clouds and vapours 
falls upon the coafts from Land's^nd to the 
north of Scotland. And hence Walds, Lan- 
caihire, Cumberland, and othet places fitu- 
ated on the weftem coaft, are watered with 
heavier Hibwers than any other parts of the 
iiland. For (as Mr. Townly ^ for tt»rfy ob- 
ierved) the clouds and vapours driven from 
the fea feldom^ pafs to the oppbfite fides of 
ther ]Sky but generally defcend in rains and 
other watery meteors, before they have 
pafied thofe ridges of mountains which run 
along the middle of k. So that the fouth 
and fouth-weft winds are rainy winds in 
Lancafhire, and all other places on the wef^ 
ton cot&%j but dry winds oi^ the eafterti 
coafts : whereas, on the contrary, the eaft- 
crly winds bring rain and fnow with them 
totheeaftern coafts, but are dry parching 
winds on the weftern coafts of the ifle. And 
this rule takes place even in the narroweft 
parts of Great Britain, as in the counties of 
Lancafhire, and Cumberland on one iide^ 

> Ph. Tranf. N^ ao8. pag, 53. 

and 
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and Northumberland, Durhanij and York- 
fhire on the other, where the land winds 
are the dryefl winds, and the fea winds the 
moft wet and moift ; which alfo holds true 
in moft other parts of the world. 

Now as the eafterly winds blow more 
feldom in Great Britain, than the fouth and 
fouth-weft winds, and are alfo colder, and 
bring Icfs moifture along with thefn ; there- 
fore the quantity of rain falling on the eaft 
coafts is only about half as much as falls 
upon the weft coafts of the ifland, and the 
quantity of rain which falls in Kent^ Ei&x^ 
Middlefex, Suffolk, and Norfolk, is proba^ 
bly lefs than in any other parts of the king- 
dom. For thefe counties are the fartheft; 
diftant from the weftern ocean ; and .the 
eafterly winds are not in them very rainy^ 
as they only blow over a fmall traft of the 
German ocean. As to Plymouth, and the 
fouth coaft from the Land*s-end to Dover, 
the fouth and fouth- weft winds ' bring thi- 
ther the largeft quantity of vapours and 
rain ; and for reafons very obvious, the 
quantity of water which falls there, is lefs 
than on the weft coafts, and greater than 
on the eaft coafts of the kingdom. 

* Medical EJfays^ vol. V. art. iii* 

LEM- 
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LEMMA II. 

T^e quantity of nun which falls in Lanca-- 
Jhire^ durit^ the four hot tejl months of (he 
yeary 'viz. May^ JunCy July^ and Aug^Ji^ 
doth not at a medium amount to more tisfan 
a third part of the quantity of wat^r-y 
which falls in rainy fnowSy and hail y dur^ 
ing thf ivhole year. 

Having purpofely made the calculation 
from Mr. TownIy*s obfervations ' ; I find 
that the quantity of water which fell in 
Lancaftiire for fifteen years fucceflively, in 
the months of May, June, July, and Auguft, 
was to the quantity falling in the other eight 
months of the year during that time, in pro* 
portion as 20525 : 41595. So that during 
thofe fifteen years there fell above twice the 
quantity of water in rain, fnow, and hail, 
in the eight colder months than there fell in 
the four hotteft months of thofe years. The 
fame will probably hold true in other parts 
of the kingdom *. 

.. * See Ph. Tranf. N^ 208, or LowthorpV Ab. vol. iu 
pag. 44. 

* At Padua the rain which fell for fix years in the 
fummer quarters, was to the rain which fell in the other 

I. EM- 
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LEMMA III. 

^he water ^ which afce?tds in vapours from the 
fea^ very greatly exceeds that which defcends 
thereon in rain and other aqueous meteors : 
But the quantity of water y which ufually 
exhales from a given part of the ocean in 
a given time^ cannot with any exaSinefs be 
• determined \ 

From the foregoing obfervations it ap- 
pears, that the exhalations which fupply 
this ifland with rain, are brought chiefly 
from the fea, the winds which blow over 
land being generally dry winds, and the fea 
winds commonly bringing rain and vapours* 

three quarters of thofe years as 5825 to i(f 8 . 828. So that, 
during thofe fix years, there fell in the funnner quarters 
foraewhat mbre than a quarter part of the rain which 
fell there in all thofe years. For 5.82s : 17475 :" : 
1:3. See PA. rr.N^42x. 

» The firft part of this propoficion holds true of the 
fea in general j though it might prove falfe, if applied to 
particular parts of it. For as at dry land, fo alfo at k^ 
there are fome places where it rains almoft conftanrly, 
"and others where it rains feldom or never. For exam- 
ple; in that part of the Atlantic ocean called the Rains, 
and in the Andes of Peru, ic rains almoft continually ; 
whereas in Egypt, and in the plain country along the 
coafts of Peru, and in fcveral pans of the Pacific ocean 
it rains very feldom 3 and in fome of thefe places fcarce 
ever. 

N Which 
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Which rule, if extended to other countriesf, 
is found more generally true on large conti-* 
ncnts than in illands^ The evaporations 
therefore arifing from the fea muft very 
much exceed the aqueous meteors vrhich 
fall upon its forface (as Dr. Halley and 
others have demonftrated 5) for otherwife 
there would not be a fufficient quantity of 
vapours raifed from the fea, not only to fup- 
ply it, but the dry land alfo, with rain arid 
other watery meteors. 

But the experiments made by Dr. Hal- 
ley and others, with a view to determine 
the exadt quantity of vapours ariling from 
the fea, are very infufficient for that purpofc, 
being only calculated to fhew the great power 
of the fun*s heat in railing exhalations 3 al- 
though this power does not extend to any 
great depth of the ocean, but is exerted 
chiefiy on the fuperficial waters, and, in 
thefe northern climates, only at certain fea- 
ions of the year. 

But there is another heat, whofc power 
hath been little confidered, by means of 
which vaft quantities of vapours are conti- 
nually raifed, in winter, as well as in funw 
mer, by night as well as by day, from the 
profoundeft parts of the ocean. And with- 
out 
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Out due regard had to the ^ffeCts of this 
heat, it will not be eafy to account for thofe 
vapours, which fall in rain find fnow in the 
coldeft months of the year. Beiides the 
fun's heat, the fubterraneous heat therefore 
very greatly promotes the exhalation of wa- 
tery vapours, efpccially from the deeper, 
parts of the ocean, where this heat is very 
confiderable. 

For all obferving failors agree, that on 
the main ocean, and particulaiiy on the 
great weftem ocean, the air is always miM 
and temperate, and the furface of the wa<« 
ter feek conftantly vearm in the coldeft fea- 
fons of the year 5 fo that the failors are 
able to judge of their approach to land by 
obferving the water to grow colder*. And 
this great warmth of the ocean at its furface, 
which tempers the winter's cold, doubtlefs 
proceeds from hot fteams and vapours, which 
find a quick and free afcent from the pro- 
founder parts of the fca. For in thofe parts 
of it which are (hallow, as on the ban^ks of 

^ To the greater cold of the land than of the nMin 
ocean in che& northern climates in winter, may be ar« 
tributed thofe colds and catarrbous fevers, which con* 
ftandy affedt failors after having pafled the weftern 
ocean, as foon as they arrive at 1^ either in Great Bri- 
tain or ia North America during the v^ inter fc«fon. 

N Z Nc\\% 
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Newfoundland, the air is found colder, for 
want of thofe warm fteams and vapours, 
which cannot fo eafily and quickly afcend 
through the folid earth, as through water. 
Aad hence thofe banks are conftantly covered 
with thick foggs j the warm vapours which 
are brought from the deeper parts of the 
ocean being continually condenfed by the 
colder air upon thofe (hallow parts ; in the 
feme manner that the watery vapours are 
continually condenfed into mifts and foggs 
upon the icy mountains of Greenland during 
die fummer feafon^ The fame coutry alfo 

' '* The temperament of the air is not unheaUhfiil j 
** for, if you except chc {curv7 and diftempers of the 
^ breaft, they know nothing here of the many other dif- 
" eafes, with which other countries are plagued y and 
" thefe peroral infirmities are not fb much the cffecfls of 
*^ the exceflive cold, asof the naftyfoggifli weather,which 
" this country is very much fubjeft to^ which I 
" impute to the vaft quantities of ice that covers the 
*^ land, and drives in the fea. From the beginning of 
" April to the end of July is the foggifti feafon, and 
*^ from that time the fogg daily decreafes. But as in 
" the fummer time they are troubled with the fogg, fo 
" in the winter feafon they are likevvife plagued with the 
^^ vapour called frcft-fmoke j which when the cold is 
** exceffive, rifes out of the fea, as the fmoke out of a 
^^ chimney, and is as thick as the thickeft mift, efpe- 
^^ cially in the bays where there is an opening in the 
*' ice. It is very remarkable that this froft, damp, or 
^* fmoke, if you come near it, will finge the very (kin 

I furnifhes 
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furnifheth us with a notable inftance of thfc 
great power of the fubterraneal heat in railing 
vapours even in the coldeft feafons of the 
year. For on the coafts of Greenland, when 
the furface of the fea is all frozen into ice, if 
there chances to be an opening therein, the 
warm vapours, which before were pent up 
beneath it, arife fo copioufly, that being fud- 
denly condenfed by the cold they appear 
like fmoke arifing out of a chimney. This 
inward heat of the fea hath therefore no de- 
pendance upon the fun's heat, but is equal 
in winter and fummer ; or even greater in 
winter, efpecially where the furface of the 
fea is then covered with ice ; and is fb con- 
fiderable, that in the coldeft feafons of the 
year it continually agitates the aqueous par- 
ticles, feparates them from each other, and 
converts them into an elaftic fluid. In this 
manner vaft quantities of watery . vapours 
are continually raifed from the profoundeft 

*^ of your face, and hands ; but when you are in it 
*^ you find no fuch piercing or fingeing fliarpnefs, but 
** warm and fofc, only it leaves a white froft upon 
" your hair and cloaths." Mr. Egede, Nat^ HiJL 
of Greenland. 

N. B, The fkin is probably finged, as obferved by 
the author, by firft being relaxed by the warm watery 
vapour, and then immediately frozen by the cold. 

N 3 parts 
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iptf ts of the ooean. So that in eflimating the 
ev&porajdons from the Tea, regard (hould be 
had to its in^Vard heat, to its depth, and to 
the bulk of water which it contains, as well 
f(s to ita Tar face and the cauies which a(3; 

thereon. 

As to the fubterraneous heat hath there* 
fore a very remarkable effect in raifing va-^ 
pours from the fea, it may, together with 
the force of the air and winds, be efteemed 
f^Sicient to elevate the grcateft part of thofe 
vapours, which in this climate fall in watery 
fj^teoffi during the winter feafon. That tl:^ 
git and winds lick up vaft quantities of va« 
pows'baihloog been obfervcd, but this their 
cfFe<ft may probably be hereafter more fully 
explained by clcftrical experiments 4, It is 
|)owever certain, that the particles of dry 
cotpprefled air very ftrongly attrad the 
aqpeous particles^ and continually upite with 
t^bcsn nt the furface of the water, and from 
thence are continually driven away with 
thim by the force of the winds. Thp 
winck ^o coniiderably promote this opera* 
tion of the air by agitating the water into 
ij/v'aves, and encreafing its furface (often to 
(Ipuble what it is when fuifered to fubiide into 

f See Pr. Dcfigunefs Treatife on £le^ncify. 

- ^ plain) 
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a plain) thus making the conttft between 
the air and water more vigorous and brifk, 
and in a much greater number of points. 
And from theie reafonSy and fuch expeii- 
ments as have been tnadc, the beft judg^ 
have concluded, that at leaft as nmdi water 
is exhaled by the air and winds, m by 
the fun even in the hotteft ieafons of the 
year 5. 

Now the aicent of vapour^ is rettnled 
by the ahience of the heat of tibe fun, and 
of the fiibtdrafieal heat, alfoby a mftiftand^ 
light air faturated with vapours^ notag^tlttd 
by winds, but hanging widiout motion over 
the lurface of jtlx water ; by tain filling ^ 

. 1 

f As I>r. Hallejr itnd Dr. BordhftiVe. ffdoi tbe fatterof 
whom the foUowiM (laflage is csxnBtA ^ Tandem, 
^' noo eft alia cauu, quss uacain copiim aqUxas 
^* terra in aSrenr evtbit, quam ventui; Qcio4 idem 
*^ exhnius Hallciua ^ukbre docui^ <{aod Vfnia cmr)*' 
<^ meock ad ftuporem ufque didici. 4^i9l ento <^^ 
^< druQl cupreuoi sqoa plenum teWMftiti procdfafis 
«< exponebaiD, inMbar qdam intitmbiUi $qM cqpia 
•^ parvo tempoit dlfflu^enir: ^uum ftatam poftfuaoi 
^ veocus filebar, panim modo in epdeip coeli cafolb 
a< eib^aret.*' CJMif ^ Part. Alt. ctft Dt Oin^ 

^ Tbe fui&ce of water if liked up fixnewbatfift^ 
t^ W99di than it eidialea bjr the heat <tf the fun, at if ^ 
« weU know to diofe who have oonfidefed tbcw dry- 
^ Ibg Winds vrtiA \Ao^ ibaiecimea.'* Ohr^HbA^ ia 
jPSk tffj^. h Low^ofp» voLiL p. I to. 

N 4 air 
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air with moifture, and beating down the 
aqueous particles in their afcent from the 
earth ; by frofts congealing the furface of the 
.waters and by other caufes on which it 
would be tedious here to infift. 

As therefore the caufes which promote or 
retard the afcent of marine vapours are very 
numerous, and feveral of them fubjedt to con- 
tinual variations, and the true effedt of others 
can fcarcc be determined, as of the fubter- 
raneal heat ; neither can the quantity of water 
on which it afts be difcovered \ for thefe rea- 
fons, it feems impoffible to eftiiiiate with 
any exa(Stnefs the quantity of vapours which 
. ufually arife from a certain portion of the fea 
in a certain time. The experiments hitherto 
made for that purpofe were generally made 
upon water fet in clofe rooms, or at leaft in 
ihady places, where the rain could give no 
interruption ; but where alfo neither the fun 
not air could liave their due efFedts upon it, 
and where it could not, as in the deeper 
parts of the ocean, be much afFedted by fub- 
terraneous heat. The calculations therefore 
made from fuch experiments muft needs be 
extremely ihaccurate j fo that little certain can 
be determined from them concerning the 
evaporations made from the fea, although 

they 
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they may be of ufe in demonftrating the fol- 
lowing propofition which more nearly re- 
lates to our prefent purpufe. 

LEMMA IV. 

T^he quantity of water which commonly ex^ 
hales in Great Britain from Jhallow ponds 
during the four hotteji months of the year^ 
greatly exceeds the quantity of rain which 
commonly falls on thefurface of thofe ponds 
during the faid months. 

The ponds of the French fait marfhes 
may well be efteemed (hallow ponds, fuch 
as here fuppofed^ and fo may all others, 
which do not exceed the depth of two feet. 
In fuch ponds the water is not much aded 
upon by fubterraneal heat 5 and therefore it 
is only necefTary here to confider the effc<5ls 
of the fun and air upon water contained in 
them during the four hotted months of the 
year. And thefe effedts will be much the 
fame, whether the water be expofed to the 
fun and air in (hallow ve(rels or in fuch ponds 
as are herefuppofed. 

The accurate Kruquius obferved, that at 
Delft in Holland the quantity of water fal- 
ling 
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ling on the furface of the ground did, one 
year with another, amount to about thirty 
inches j and that about the fame quantity 
exhaled again from water placed there in the 
open air, but in a calm and fhady place. 
And it is not to be doubted but that double 
the quantity, or fixty inches depth of water, 
would have annually exhaled, had it been 
placed where the fun and winds could have 
iad their due efFeds upon it. 

' Dr. Halley found by exadt experiments 
made at London, that water placed there in 
a clofc room, where neither the winds nor 
fun could a<3: upon it, exhaled only the 
depth of eight inches during the whole year. 
He obferves, that " when once the furface 
^* of the water is inverted with a fleece of 
" vapours, the vapour rifes afterwards in 
^* much lefs quantity. And that when the 
** air was ftill from wind, niuch lefs was 
^* evaporated than when there blew a flxong 
" gale, although the experiment was made 
^' in a clofe room." And makes no doubt, 
that, had the experiment been made where 
the wind had come freely, it would have 
** carried away three times as much water 

« See his Exp, in the Pb, Tr. N^ a 12. or Lowthcrp 
ifbr. vol. ii. p. 3. 

^« witfcoyt 
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" without the afliftance of the run, which 
*' would perhaps have doubled it." 

So that, according tohis^culationfi,ab(Mit 
the depth of forty eight inches exhales at 
London, in the open air, from the fur&cc of 
w^er during the whole year. 

From the fame experiments it appears* 
that the evaporations in Miy, June, July, 
and Augufl, which ve neiiriy equal, are 
about three times as great as in die months 
of November, December, January, and 
February, which are likewiie nearly equal. 
And having purpofely fiimmed up the eva- 
porations, which he has fet down as made 
in the four months of May, June, July, and 
Auguft, I find them to the evaporations of 
the other eight months of year in the pro- 
portion of Sss75 to 77345. So that tlie 
evaporations made in the four hottcft months 
of the year, were more by a tenth part dian 
thofe of all the other eight months. 

Supposing therefore that equal quantir 
ties of vapours exhale from Ihallow ponds 
in the four hotteft months, and in the ei^ 
colder months of the year j and that a thinl 
part of die water, which annually Hdls iq 
rain and other aqueous meteors, faUs in the 
fwr houeft mojiths: Then if, according 
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to Kruquius's obfervations in Holland, fixty 
inches of water exhales during the year in 
vapours, and thirty inches again fall in rain, 
thirty inches will exhale in the four hotteft 
months, and only ten inches will fall ; fo 
that an excefs of twenty inches of water will 
arife, more than will fall during thofe four 
months*. 

If again wc maljc ufe of Dr. Halley's 
eftimate, and fuppofc that forty eight inches 
of water annually arife in exhalations from 
the furface of ponds at London ; and if 
(agreeable to obfervations) we allow twenty 
cme inches of water to fall there in meteors 
louring the whole year 5 then feventeen inches 
of water will there exhale from the furface of 
ponds more than is received into them in 
rains during the four hotteft months 3. But 
in the moft ramy parts of England, where 
V or fourteen inches of water may be fup- 
pofcd to fall during the four months above 
mentioned, then, if in that time twenty 
four inches of water fliould be found to ex- 
hale, only 24 — i4=:Qr ten inches of water 
will in fuch parts exhale frpm ponds, more 
than defcends during the faid four months^ 

* For V — V = 3°~ 10=20. 

_ 4^ 21 

But 
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But all thefe calculations of the evapora- 
tions from ponds during the four hotteft 
months are probably ihort of the true 
quantity. For it has been obferved In France, 
that in exceeding hot weather water expolid 
there to the fun and air, will lofe an inch 
of its depth in twenty four hours. And 
from experiments made by Dr. Halley it 
appears, that fea water of the fame tempe- 
rature with the air in the hotteft weather in 
England, placed in a clofe room, loft a fifth 
part of an inch in twenty four hours j and no 
doubt, if agitated by the wind, would have 
loft atleaft triple that quantity, or three fifths 
of an inch, in the fame fpace of time ; 
and fhould the faid evaporation continue 
conftant during the four fummer months, it 
would in thattime amount to73Tinches,which 
is more than thrice the quantity allowed in 
the above calculations. 

PROP. I. 

In feveral parts of England large quantities 
of bay fait may be extraBed from fea wa- 
ter during the bottejl months of the year ; 
by receiving the falt-water into ponds, and 
Suffering its aqueous parts thence to exhale 

h 
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by the beat of the fun^ and the operatio/i' of 
the air andmnds. 

FoK if in i(xne of the war mcfl and Icaft rainy 
pVtst)f England a pond^ at a ixKxkrate com- 
putation, icfiiQlly loies icTcnteen inches depth 
of water in exhalations during the four hot- 
tcft months, more than it receives firom the 
heavens during the fame time ; then if a 
firm apd tight pond be filled with fea water 
to the depth of fixteen inches in the begin- 
ning of May, all that water, together with 
the rains that fall into the pond, will be 
ufually thence exhaled by the end of Au- 
guft^ and the bottom of the pond will re- 
main covered with a cruil of fait; as in fum* 
mer may be obferved on the ieaihore in hol- 
lows of rocks^ where fmall quantities of fea 
water have been left by the tide, or, as is 
more obfervable in the ialinss before de- 
fcribed ', from which vaft quantities of fait 
are annually coUefted. 

The evaporation of fixteen inches depth 
of water by the fim and air, is here fup- 
pofed to take up four months: in rainy 
fummers it may require a longer time, or 
even may not be eflfedled during the whole 

» Part ii. Chap. ii. 

fummer* 
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fmnmer. But it alfo often happens in many 
parts of England, that not an indi depth of 
water falls in a whole fummer month, and 
the weather in fuch dry feaibos being ufually 
very hot, half an inch depth of water may then 
be fuppoied to evaporate every day ; {o that 
the whole evaporation of fixteen inches depth 
of fea water will, in fuch a dry ieafon, be 
performed in thirty-twp days. 

The following calculation may give ibme 
idea of the quantity of fait, which may thus 
be extrad:ed from ponds covered with fea 
water to the depth of fixteen inches. A 
cubic inch of pure water weighs about 256 
grains ; and if we fuppofe that the fea water- 
on the coafts of England contains ^ part of 
fait, then each cubic inch of iea water will 
contain '44 = 8 grains of ialt ; and fix- 
teen cubic inches i6x8=:i28 grains. There 
would therefore remain after the evaporation 
of fixteen inches depth of water 128 grains of 
ialt upon every inch fquarc of the pond, 
and upon every yard fquare 21 lb. 902. 
288 pwts. averdupoize weight 5 and upon 
every flatute acre of fuch ponds 1045441b. 
or 1245 bufh. 641b. of bay fait \ Tl^ price 

* B:iy fair now cofls at London, cxdufive cf excife^ 
four (hillings and four pence per bufhcj. 

of 
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of which, if fold for a {hilling a bufhel^ 
would be 62 1. 5 s. gd. fo that ground 
rightly prepared might thus be made to 
produce annually an excellent rich crop of 
lalt, which would not require more labour 
and expence than is necefTary for crops of far 
lefs value. 

But as the above method of preparing 
bay fait from lea water, is tedious and fub- 
jedt to mifcarry by rains, and the fait fo 
made could fcarce be coUefted without mud 3, 
and the calcarious earth, and other grofs in- 
gredients of fea water would remain mixed 

J Mr, Boyle found the fpecific gravity of a hard 
lump of fea fait to that of common warer almoft as 
a: I. But the fpecific weight of an hard lump of ftl 
gem. \% to rhat of water nearly 2s ^^^ : i. If therefore 
(as before fuppoftd) each fquare inch of the bottom cf 
the pond was covered with a cruft of fait weighing 
128 grains then the faid cruft would only be a quarter of 
an inch in thicknefs. For 250, the number of grains in 
a cubic inch of water, being divided by 2, gives 128. So 
that if a cubic inch of water be divided into two equal 
parts by a plain parallel to irs bafe, each of thofe parts 
will weigh 128. and the altitude of each will be half an 
inch. But the altitude or thicknefs of a cruft of fait up- 
on the fame bafe, and alfo weighing 128 will only be 
^ of an inch , feeing that the fpecific weight of fait i$ 
double to that of common water. But lo thin a cruft 
of fait could fcarce be feparated from the bottom of the 
pond, without a large proportion of mud and other im- 
purities adhering to it. 

w!tl\ 
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With it, it would not therefore be advifeable 
to make a trial of this method ; efpecially 
as the following may eafily be put in prac- 
tice, which is far more commodious^ expe« 
ditious^ and certain* 

PROP. II. 

In feveral parts of England large quantities 
of bay fait may very commodtoufly be ex^ 
traSledfromfea water ^ after the fame mtm^ 
ner that is praSiifed in France ^ and in other 
parts of Europe. 

The parts of England moft proper for 
this work are thofe which are the warmeft 
and ieaft rainy, as on the coafls from Dover 
to Yarmouth: although the fame work will 
fucceed very well in other places*. For if 
fiich large quantities of bay fait can be pre- 
pared in France as are fufiicient for the whole 
annual confumption of that large kingdotto^ 
and of ail thofe nations who purchafe it from 
thence, and that in fo fhort a time as one 
fortnight of good weather ; why may not 
large quantities be prepared in the above- 
mentioned, and feveral other parts of Eng- 
land, during the whole fummer feafon ? If 

I Particularly on the coaft from Dover cp Laod^f^^etid. 

O fait 
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fait can be extraftcd yi France, even in the 
riight time, why may it not in England du- 
ring the day? If bay fait can be made in 
confiderable quantities, and to profit, in the 
fun pans of Hampfliire *,- why not in^ larger 
quantities, and to much greater profit, in 
fait marfhes, which are much more artful 
and commodious ? 

There are feveral parts of the Englifh 
coaft, which do not lie above two or three 
degrees farther north than the coafts of Bri- 
tany, where fuch vaft quantities of bay fait 
are made j and particularly the coafts above 
pointed out, where this fait is chiefly wanted 
for curing fifli and naval provifions 5 where 
the heat of the fun is not much lefs than on 
the coafts of Britany \ where the winds and 
air will alfo have the fame efted: as in Brita* 
ny ; and where, in all probability, there is 
confiderably lefs rain to retard the operation^ 
than on the French coafts. So that it is 
not likely that this work would proceed 
much flower in England than in France. 

^ But, that this may more plainly appear, 
let it be granted, that the heat of the fun is 
fo much greater in Britany than on the coafts 

» See the foregoing accounts of the method of making 
bay (alt in France and Hampfhire. 

of 
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of Eflex and Suffolk, that watw will exhale ■ 
even twice as Eft in the firft, as it does in 
the lail: mentioned places, during the fum- 
mer months. Allowing even this fuppofi- 
tion, it will be no difficult matter to (hew, 
that fuch an inconveniency might be. over* , 
come ; and that, under fuch circumftancess 
as much fait might be prepared in an £ng- 
lifh fait marfti as in one in Britany, and 
with no great difference of expence. 

Supposing therefore, that from a furfiice 
of one yard fquare, as much water exhales 
in Britany, as from a furface of two fquare 
yards in England. And if we ferther fup-' 
pofe two cylindrical veflels of equal capaci- 
ties, but fo formed, that the furface of the 
fluid in one, is double to the furface of the 
fluid in the other, and that thefe veflels; 
when filled with water, are placed, that with 
the larger furface, in England, and that with 
the fmaller furface, in Britany: then, ac- 
cording to the firft fuppofition, equal quan- 
tities of water will exhale firom thofe two 
veflels in equal times, and both veffels, as 
they contain the fame quantity of water, 
- will become empty in the fame fpacc of 
time. And if the water in both veflels be 
oS an equal faltneis, an equal quantity of 

-■ . O 2 ialt 
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i^t will remain in each veflel, after aU iSdA 
W^ter is exhaled. 

. It is therefore very poffiblc to anfwer all 
the requifites ia the foltowing problem, viz. 
By a moderate heat of the fun^ and the 
fmi^e (f' the air, from a given quantity of 
"ifater to exhale a certain quantity given^ 
in a given time ; for this may be done 
by proportioning the furface of the water to 
the force pf xht fun and air, and to the qnan-* 
tity of water required to be exhaled in th^ 
time given. 

Should it then be required to make the 
ianiQ quantity of bay fait ait a ^t work in 
England, as is ufuaUy made at a fait work 
pf the fame kind on the coaft of France ; 
that this may be done, it is necef&ry that 
^ual quantities of fea water (fuppofed at 
both places of an equal faltnefs) (hould be 
received into both works^ and that the eva- 
poration fhould be equal in both. Which 
would be the cafe, if the water in the fait 
work in England be expofed to the fun and 
air with a greater furface than in the French 
work ; fo that this greater extent of forface 
may compenfate for the lefs force of the fun's 
heat : or, in other words, fo that thie whole 

furface of the two ialt works may be ia a 

reciprocal 
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fteiprocal proportion with the evaporations 
from equal portions of their furfaces. For 
example; if the evaporation from a certaki 
part of the French fait work, be double to 
the evaporation from an equal part of the 
Englifh work, then mud the fUrface of the 
Englifh work be double the furface of the 
French work. And (ince an equal quantity 
of fait water or brine is fuppofed to be con- 
tained in both works, therefore the Englidi 
pits muft in fuch cafe have only half the 
depth of Water in thetn, that is in the 
French pits. So that in the reiervoir, where 
there is ten inches depth of water in the 
French work, there muft be only five inches 
depth in the Englifh work, and in thjs fhalr 
lower pits in the fame proportion. 

The foregcHng calculations are made up- 
on a fuppofition, that it is dry weather, du«^ 
ring the whole time that the water is eva- 
porating; but as in the fait marfhes this 
bufinefs is frequently difturbed by rains, it 
IS neceflary, in practice, alio to make an 
iallowance for the water received from the 
atmofphere into the fait marfh during the 
evaporation ; and upon that account, to en*-* 
large the furface of the Englifh work yet 
Confider^ly &rther. For fuppofing only 

O 3 $bc 
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the fame quantity of rain to fall Into the 
Englifh, as into the French fait work , as 
the evaporation is fuppofed flower upon ^ 
' » certain part of the Englifh work than upon 
an equal part of the French work, it is ne- 
ceflary , that the water failing into the firfl: 
work be fpread over a larger fyrface, than 
that which falls into the latter^ in order that 
in both it may be e:dialed in equal times. 
But as the furface of the Englifh work is 
fuppofed larger than the furface of the French 
work, more rain may probably fall into it 
than into the French work j fo that it may 
be neceifary to extend thp furface flifl far- 
ther ; and fo to evaporate the excefs of wa- 
ter, which it receives from the atmofphere. 

How far it may be really neceifary to 
extend the Englij(h work farther than a 
French wprk of the fame capacity, in order 
to make an equal quantity of fait in each of 
them, can only be afcertained by proper ex- 
periments. But all circumflances being duly 
confidered, we may reafonably conjedture, 
.that, in feveral parts of England, if a fait 
marih was formed, whofe^ furface was only 
-a fifth or a fixth part larger than that of a 
.French fait marfh, as much fait, at leaft, 
might be prepared in tjie Engliih mar£hj ^s 
; in 
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in that of France. And if we confider the 
iituation of the French coaft, how it mull: 
be watered with heavy rains from the wcft- 
ern ocean, we cannot fuppofe that lefs wa- 
ter falls there in rain and other aqueous me- 
teors, than on the coaft about Plymouth, 
which at a medium is thirty-one inches in 
the year ; whereas on feveral of the warm- 
eft parts of the Englifli coafls there does 
not annually fall above twenty inches. So 
that during the fummer feafon more water 
will probably fall into the French fait marih 
dian into one of a fifth part larger fur&ce, 
fituated on the coafts of Effcx, Norfolk, or 
Suffolk. 

If therefore it ihould prove true in faft, 
as in all probability it will, that as much 
fait may be extracted from an EngUfh . fait 
marfh, as from one in France, when the 
iurface of the fprmer is one fifth larger than 
that of the latter : then, in order that both 
works may contain an equal quantity of 
brine ', it will be neceflary, that in the re- 

* The following theorem may be of ufe in determi- 
niog the depths of the feveral ponds, fo thai the two 
fait marfhes may be made to contsin equal quantities (^ 
brine, viz. 
V^f tbt fur/acf 9/ tbt breadtr pond in the EagUfi aarfi, 

it t» tft depth if the narrower pnd in tbt French marjh j 

O 4 fervoir 
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liervoir where dip fait water is ten lAchet 
ift^ ifli Ff aflcc, it be «igj»t inches ow third 
ia V4^^^»f^i »9d the fait pits where the 
hjrioe is one inch and ao half deep in France, 
it muft bp onie inch and a quarter deep in 
Enghmd^t Aod care fhould be taken to lay 
the bottoms of the feveral pits in fuch a 
manner, that the depth of the brine in them 
may anfwer to the above-mentipncd pro- 
portions, 

Ths Engliih ialt marfh muft be made 
Itrger or fmaller as occafion requires; io 
that care be taken to obferve the above, or 

« * 

fo reciprocally ibe furfaa of the narrower^ is to the 

depth of the broader. 

Thus/ if the furfacci of the French rcfervoir be a hun- 
dred yards fquare, its furface will then contain 5760000 
(quare inches. And the Englifh rcfervoir 5760000 X 

■■■ p s s <?Q laooo fquare inches. Then a$ the French 

rcfervoir is ten inches deep, according to the above the- 
orem, 6912000 : 10 : : 5760000 : 8|. And the pro- 
duA of the two extremes will be found equal to that of 
the two mean$, which give the folid contents of the 
French rcfervoir in cubic inches. 

♦ Suppofing the French fait pits ten inches fquare, 
their furface will contain a hundred fquare inches^ and 
the furface of the Engliih fait pits (being one fifth of an 
inch larger) 120 fquare inches; then, 120: 1 1 :: lOo: 

The fame proportion will hold good, if thefur&ceof 
the French fait pits be fuppofed of any other magnitude. 

fuch 



Bay Salt. *oi 

fuch other irop(»tion in the ditnenfions of 
ita feveral parts, as by expcrieoce {iali be 
fyaad oioft proper. In general, it is neoeif- 
Cuy that the relervtur and brine ponds be 
of a fufficient magnitude to fumiih the {ak 
pits widi a conihnt fopply of the Aroi^eft 
brine, in the place of that which is continu- 
ally reduced to fait. 

PROP. III. 

Say fait may he extra^ed in England frtm 
fea water in larger quantities, and •with 
more certainty, than by the foregoing metbed^ 
if care be taken to preferve the brim con- 
tained ~in the fait pits from being diluted 
toitb rainSy and to promote the ev^^wation 
of the water by feveral artificial means, 
which may eafily be put inpraBice. 

The above related method is ealy and 
praiSicable ; and we iind one much left 
commodious fucceed to advantage on the 
coafts of Hampihire, where there ialls one 
third more rain than |n feveral other parts 
of %e Englifh coafl. But thofe who are 
defirous of preparing more fait than can be 
done by the foregoing methods, and would 
|wve tfeeir work leis interrupted by rains, 
and 
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and would chufe to have their brine lie 
deeper in the fait pits, and to have the fait 
formed into large cryftals, may for thefe 
and other purpofes have recourfe to the 
follpwing methods. 

First, it will be proper to make all 
the falts pits of the marfh, in one long row, 
extended from eaft to weft ', and for each 
pit to make covers of thin boards, or rather 
of coarfe canvas, or fail-cloth, ftretched on 
frames of wood, and painted white. Thefe 
covers muft all be fixed with hinges to 
ftrong pofts and beams on the north fide of 
the pits, fo that they may be let down and 
drawn up with cords and pulleys, or by fome 
other contrivance, fomewhat like draw- 
bridges. Thefe covers thus fixed may be 
let down over the pits like a fhed or pent- 
houfe, in rainy weather; and in dry weather 
may be ere£ted almoft to a perpendicular, but 
inclining a little towards the fouth ; fo as to 
form a wall with a fouth afped:. And thus 
may ferve a double ufe, as coverings for the 

' It will be alfo neceffary to make the bottoffs of 
the fait pits of alabafter, or fome other ftrong cement 
that will not eafily break up ; by which means the fait 
may be drawn white and pure,, as in Spain and Portugal, 
and not dirty and grey, as in the French marflies. 

pits 
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pits in wet weather, and as refledors of the 
fun's heat upon them in dry weather. For 
when they are let down they will prevent 
the rain from mingling with the ftrong brine 
contained in the fait pit^ ; and when they are 
drawn up in fun (hiny weather, they will 
ftrongly refledt the rays of the fun upon the 
brine contained in the pits, and thus greatly 
promote the evaporation of its aqueous parti- 
cles. The hinges on which the reflectors 
turn may be fixed about eight or ten inches 
from the ground. By which means, when 
the refleftors fland upright, there will be an 
opening left beneath them, through which 
the air will continually flow in a brifk cur- 
rent, and greatly encreafe the evaporation of 
the water. 

In order alfo that no diluted brine may 
flow into the fait pits during rains, it will 
be neceflary at fuch times to flop the nar- 
row winding channel leading to the pits, by 
a little fluice. This channel dfo muil be made 
very narrow, and every where covered over 
widi boards . And there mufl not be a pond at 
the entrance of the fait pits, as in the French 
marfh, but only a narrow covered trench, 
running parallel to the fide of the pits which 
is opppfite to the rcflcdors.. And the pond, 

which 
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l^hich forms the entrance of the pits ii) th6 
French fait marfh^ inuft in this be detached 
from them ; and inftead thereof muft bfe 
formed a fourth brine pond^ communi- 
cating with the third by a long narrow 
channel. 

If thefc contrivances fhould be reduced 
to pradice in England,, the fait will proba- 
bly cryftalize there much £iiler than in the 
J?rench fait marfties. And the brine may be 
kept as deep and even deeper there than in 
the French fait pits. In which cafe the 
Englifh fait marfli will require fewer pits 
than in the method propofed in the foregoing 
propofitiori. And if a fliowcr or two of 
rain chanCes to fall, the operation will only 
be retarded while the rain continues 3 whereas 
in the French open work, fuch a quantity 
of rain felling often puts aftop to the work 
for two or three days, as all the frcfh water 
that fell muft again be exhaled, before any 
felt can be formed. 

But in order to prevent the weaker brine 
from being diluted with rains ; and in order 
alfo to provide a fufHcicnt quantity of brine 
which may always be ready to fupply the 
place of that which cryftalizes in the felt 
pits, jit may be neceffary to dig in the earth 

four 
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fyoT ciAerns adjoining to the brine [Hts above 
propofed, which may be made tight at the 
bottom and fides with brick and clay^ into 
which the brine in the fait ponds may be 
^doiitted. when the rainy weather comes on, 
fi> that the brine of difi^rent degrees qf 
fU-ength may run into fep^rate clfterns, and 
may again be pumped out of them into the 
feveral ponds from which it w^ drawn, at 
ioon as the weather grows dry, and the frtOk 
water, whiqh fell into the pits, hath by 
proper drains been firft difcharged out of 
them. 

As to the fait water in the refervoir, if it 
fhould not be found neceflary to preferve it 
from rains in cifterns ; when fo much rain 
falls, as to make it frefher than iea water^ 
it may be leX out, and fea water admitted 
into its place. And in order to promote 
the evaporation, and to make the fait water 
in the refervoir fitter to fupply the firft brine 
pond with brine of a due ftrength, it may 
be proper, by means of a fmall fire engine, 
continually to force up the fait water in the 
refervoir as often as occafion requires, and 
by means of a diverger fitted to the engine to 
make it defcend again into the refervoir like 
4 ihower of rain ; by which meaiw the eva? 
I poration 
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poration of the watery vapours will be greatly 
promoted, after much the fame manner as id. 
praftifed at feveral fait works in Germany 
where the brine is very weak. 

And thus by augmenting the force of the 
fun's heat, and of the air, and by promoting 
the evaporation of the watery vapours, and 
by preventing the brine from being diluted 
with rain, it is very probable, that during 
the fummer feafon double the quantity of 
felt might be prepared at an Englifh work 
with thefe contrivances, that is now ufually 
prepared at a French fait marfli of equal 
magnitude. 

PROP. IV. 

Jn feveral parts of England large quantities of 
excellent bay fait may^ with great eafe^ be 
prepared from the natural brine of fait 
Jj^ingSy and alfofrom rock fait dijfohed in 
weak brine ^ or fea wafer. 

In Chefhire, where they have natural brine 
almoft fully faturated with fait, if they 
fhould think proper to extrad: bay fait from 
this brine, it may be pumped diredlly into fait 
jMts (without any previous preparation) there 
to be wrought with refledors, as defcribed 

under 
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under the foregoing propofition. Only, if, 
there be any ochre or mud mixed with the 
brine^ it may be proper to draw it firft into 
covered refervoirs or cifterns, there to iland 
till thefe impurities are fubiided, and from 
thence to let it out into the fait pits as occafion 
may require. 

But if, as it commonly happens, the brine 
be not fully faturated with ialt, then it may 
be expofed to the fun and air in brine 
ponds with rcfledors fitted to them until it 
be reduced to a faturated brine, after which 
it may be received into the fait pits. Or clfc 
the weak brine may be fully faturated with 
rock fait, where that can be had cheap, or 
even with white fait, if due encouragement 
be given by the legiflature. Or where there 
is plenty of rock fait and no brine, freih 
water, or fea water (if it can be convenient- 
ly had) may be faturated with it, and reduced 
to bay fait in fait pits with refledtors as before 
defcribed. 

Thus large quantities of bay fait may be 
made from natural brine at one operation, 
as is pradifed at the ifle of May and in feve- 
ral parts of the Wefl Indies. Of the quan-» 
titles which can thus be extradtcd feme 

con- 
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conjpfttxres may be made from t 



SuprasE a Mt pit fixteen feet iquare. A 
work confifting of eighteen pits of t^e fame 
iize, placed all in a row, will be ninety five 
3irards long, and will be fomewhat larger than 
the fait pits of the French marfh before de- 
cnbed» The area of each of the& pits will 
be two hundred and fifty fix fquane feet^ 
and if they are covered a quarter of a 
foot deep with brine, then each pit will 
contain fixty four cubic feet of brine. But 
£:om ' Dr. Baynard's experiments, a cubic 
foot of common water weighs exadly icven- 
ty fix pounds troy. Therefore fixty four 
cubic feet weighs 64 x 76 =: 4864 pounds 
troy. Suppofing therefore each pound, or 
twelve ounces, of brine to contain three 
ounces and an half of fait, then 4864 pounds 
of brine will contain 17024 ounces or 1064 
pounds averdupois of fait, and eighteen pits 
of the fame dimenfions 191 52 pounds, which 
is exactly 228 bufhels of fait, each weighing 
eighty four pounds averdupois. 

But as a pound troy, or twelve ounces, of 
water, will difTolve more fait than three 
ounces and an half; if therefore the pits be 

» Sec bis Exp. made at Oxford ; in the Ph. Tr. 

fUIed 
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filled to the depth of three inches with fully 
faturated brine, more fait will be contained 
in them than here fuppofed* If it therefore 
be granted, as marty affirm, that a gallon^ 
ale meafure, of the ftrongeft Chefhire brine^ 
which is almoft fully faturated, holds three 
pounds averdupois of fait (which is very 
nigh a pound of fait to three pounds of 
water) the 7059 nrr gallons of fully faturated 
brine, fuppofcxl as before to be contained in 
the eighteen fait pits, will hold fomewhat 
more than 2 1 1 77 pounds, or two hundred 
and fifty two bufhels nine pounds of fait. 

In order to eftimatc the time required to 
prepare the above quantity of fait, let it be 
fuppofed (as with great reafon it may) that 
in dry fummer weather, half an inch depth 
of water will, one day with another, exhale 
from the fait pits when wrought with re- 
flectors. Then three inches depth,^ the 
quantity of water contained in the brine, will 
be exhaled in fix days; fo that at the 
end of fix days all the fait, contained 
in the brine, will remain dry at the bottom 
of the pits ; which, according to the firft 
fuppofition, is two hundred and twenty eight 
buftiels of bay fait J and, according to the 
fecond, fomewhat more than two hundred 
iifty two bufhels. And if we divide thofe 

P quan« 
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quantities by fix, the number of days in whicb 
all the water is exhaled, we {hall find that, 
according to the firft fiippofition, thirty eight 
bufhels, and, according to the fecond, fome-* 
what more than forty two bufhels of bay fait 
may be daily prepared in dry fummer wea- 
ther^ in a work of the above dimenfions. 

The fame calculations alfo fhew the quan- 
tity of felt, which may he prepared from 
fea-water in a fait marfh, where the pits 
are of the dimenfions above fuppofed ; 
for in both cafes the fait pits mufl be 
kept conflantly filled with a fully fatu* 
fated brine. But if only half the quan- 
tity here fuppofed, viz. twenty one bufliels, 
or 1 764 pounds of fait, can be made every 
dry fummer day in a fait marfh of the above 
dimenfions, it is as much as is commonly 
made every day from brine in a faltern whofc 
boyler contains eight hundred gallons. 

PROP. V. 

Bay fait may be prepared in E72gland by the 
foregoing methods at a 'very moderate ex^ 
pence y equal in goodnefs to the beji foreign 
bay falty and in quantity fufficient for 
the confumption of all the Britijh domi^ 
fiions. 
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If in the firft place, we compare the 
French fait marfli with the Englifh faltern 
for boiling white fait, we fhall find the ex- 
pence of making the former much lefs than 
that of making the latter.} in which the ex- 
pence of boiling-houfes, hot-houfes, fur- 
naces, fait pans, &c. is very confiderable ; 
and which alfo frequently require large fums 
to be laid out on them to keep them in re- 
pair; whereas the French marfli requires 
very little repairs. Befides, the expence of 
coals or other fewel is very great in the En- 
glifli faltern, which is all 4ved in the French 
bay fait work 5 and the expence of labour 
will be more in proportion to the quantity of 
the fait made in the Englifli white fait work 
than in the French fait marfh. And for 
thefe reafons j though the French bay fait is 
better than the Englifli boiled fait, yet it 
can be made for feven or eight flbillings 1 
tun, which is little more than one third of 
the price for which white fait can be made 
in the moft commodious parts of Great 
Britain. 

If again we compare the French fait 
marfli with the Englifli marfli, as propofed 
under Prop, the fecond, we fliall find^ that 
where the fituation is equally convenient, 

P 2 the 
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difFefence of the expence in making them 
will be very inconliderable. For as the partiti- 
ons between the fait pits, and the trench and 
iluice which admit the fea water, and the walls 
between the ponds, are themoft expenfive parts 
of the work 5 if therefore the Englifh work 
be one fifth part more in furface than the 
French work, it will not require above 
one tenth part more expence to make it, 
than to make the other. And this fmall 
difference in the prime coft of the two 
works, will occafion but a very trifling diffe- 
rence in the expence of making fait in them; 
efpecially as the works, when finifhed, will 
require little repairs for twenty or thirty 
years. 

The expence of the Englifh fait marfh 
will indeed be confiderably increafed by the 
additional contrivances propofed under the 
third Prop. The mofl expenfive of thefe 
will be the refleftors, which I am in- 
formed by a good judge, if made of fbrong 
fail cloth flretched on frames, and painted 
white, and properly fixed to pofls, fo as to 
cover eighteen pits of fixteen feet fquare, 
might probably cofl 50/. or a.t the mofl 60/. 
And fhould all the other contrivances cofl 
60/. more, or even double that fum^ this 

addi- 
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tdditional expcncc would be very quickly 
accounted for in the profit of the work, as 
it is probable that double the quantity of fait 
might be made with thefe contrivances, that 
could be made without them. And the ad« 
ditional labour, which thefe contrivances 
would occafion, would make very little eh- 
creafe of expence, as it would all be par- 
formed when no fait is drawn, and conie- 
quently when the labourers have little elfe 
to do. 

As to the work propofed under Prop. IV, 
for making bay fait from natural brine; 
twice as much fait might be prepared in it 
in one day (according to the foregoing cal- 
culations) as is ufually made in a Chefhire 
faltern, whofe pan contains eight hundred 
gallons. Although the faltern would re- 
quire much more money to eredt it, and to 
keep it in repair, befides the expence of coals ; 
which is the heavieft article, cofting of- 
times above two thirds of the value of all the 
fait prepared with them. 

All thefe things therefore confidered, it 
may with reafon be prefumed that bay fait 
may be made in feveral parts of Great 
Britain, nearly as cheap as it is now 
made in France. . And as the French and 
' , f P 3 other 
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other foreign fait muft be charged with a 
confiderable freight when brought to the 
Britifli market, it is very probable that bay 
fait made in great Britain might be afforded 
cheaper there than French or any other foreign 
Iklt; efpecially as thereis ij. it^. paid more 
in duties for every half hundred weight of 
foreign fait, than for the fame quantity of 
Britifh fait confumed in England ' ; which 
ought to be confidered as a bounty to the 
Britifli manufadturer of bay fait. More- 
over, the law now allows three bufhels duty 
free, for every wey (or forty buftiels) of 
Britifli fait carried coaft-wife ; whibh allow- 
ance will not only make up for the wafte in 
carriage, but will alfo pay the expence 

' By the laws as now eftablifliedj white fait and other 
fait of Britifli manufafture confumed in England pays a 
duty of 31. 4^. per bufliel, weighing fifty fix pound. 

But bay falt» and other foreign fait there confumed^ 
pays a duty of 6s, id per bufliel, weighing eighty 
four pound. So that fifty fix pounds of foreign falc pays 
45, 5 f . in duty ; from which 3 J. 4^ being dedufted, 
there renoains i ^. i -j. rf. which is paid for fifty fix pound 
of foreign fait more than for the fame quantity of Britifli 
fait confumed in England* In both cafes an allowance 
is made for prompt payment. In Scotland the excife 
upon Britifli fait as well as foreign fait there confumed, 
is only half of that paid in England* 

And all fait applied to curing fuch fifli as is exported to 
foreign markets, is in both parts of the united kingdom 
free from duty. 

of 
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of carrying the fait to market^ to moft parts 
of England. The laws therefore, as they 
nowiland, are extremely favourable to the 
Britifli manufafturers of bay fait, who, to* 
gether with the public, would, in all probabi«* 
lity reap great advantage by making fait 
works, fuch as before propofed« And fuch 
numbers of thefe works might be made at 
proper places along the Briti(h coafts, and 
nigh brine pits where fuel is fcarce, as would 
afford bay ialt enough for all the occafions of 
Great Britain ^ and might even fumifh an 
article for exportation in thofe fhips which 
are fent from thence empty to Denmark, 
Norway, and into the Baltick, for hemp, flax;^ 
iron, timber, and other commodities of thofe 
countries. 

It remains now to fhew, that bay fait, 
thus made in Great Britain, will, anfwer all 
the purpofes of foreign bay fait, and will be 
equally good for curing fiih and fleih, and 
for all other culinary ufes. 

As to the fea ialt, no one will call this 
in queftion, fince it is made from the fame 
water as foreign marine bay fait, and the 
method propofed for making it appears to be 
at leafl as good as that which is pradifed by 
foreigners. And it hath already been found 

P4 by 
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by experience, that bay fait made In Hamp* 
(hire is not inferior to foreign bay fait for the 
abovementioned ufes. And where natural 
brine is fufficiently pure, as at Droitwich, 
there is no doubt but that an excellent bay fait 
might be made from it at one operation, as 
is pradlifed in the ifle of May, and in other 
hot countries. But if there be much calca- 
rious earth, or other earthy impurities mixed 
with the brine, as in Chefhire ; fuch brine 
will afford a better fait if it is only of a mo- 
derate ftrength^ fo that it may remain a con- 
iiderable time in brine ponds, there to mel- 
low, 'and to heighten into a fully faturated 
brine; and to depofite its • earthy inipurities, 
which would be very pre:udicial to the fait 
if mixed with it, as will be more fully ex-^ 
plained hereafter, 

PROP. VL 

In fever al of the Britijh cohnies iri America ^ 
bay fait mighty with little expence and trou- 
ble y be prepared from fea water y in quantities 
fujficient to fupply the American fijheries^ 
and all the other occafions of thofe colonies ^ 
fo as to became a confiderahle branch of 
fbeir trade ^ 

It 
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It feems a truth deferving the confidera- 
tion of every friend to Great Britain, that its 
colonies in America might be made capable 
of fiirnifhing it with almofl: all kinds of na- 
tural commodities, which it wants of foreign 
production; as wine, oil, fpices, tea, filk, 
hemp, iron, and other metals. Salt is alfo 
a commodity, which thofe colonies might be 
made to yield in great abundance ; and is fb 
much wanted for their own confumption, 
and fo neceffary for the fupport of thtir 
iifheries, that it feems flrange that its manu- 
failure fhould have been there fo long neg- 
lefted; efpecially as it might be made in moft 
of thofe colonies at a very fmall expence. For 
all the fea coafts of Georgia, Carolina, and 
Virginia, and the ifles of Bermudas, lie be- 
tween 31 and 38 degrees of latitude; fo 
that their moft northern parts are eight de- 
grees nearer the line, than thofe coafts 
where the greateft part of the French fait is 
made. The grapes, which in France are not 
ripe till September, in Carolina are ripe in 
Julie, or the beginning of July. And in all 
thofe colonies the heats in fummer are more 
exceffive than in any part of the bay of 
Bifcay, and the draughts oftimes very 
diftreffing. So that there is no danger of 

wanting 
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wanting either fun or fair weather for making 
fait on all that vaft extent of coaft \ and even 
much farther northwards, as in New York, 
New Jerfey, and New England. In fuch 
ports therefore of thefe coafts as have a con- 
venient fituation, marine bay fait might be 
made with great eafe, and in very great abun- 
dance, and probably at as cheap a rate as in 
any other part of the world ; fo that thofe 
colonies might be fupplied with fait of their 
own manufacture, at a much cheaper price, 
than they have it from the Cape de Verd 
ifles, and Salt-Tortuga ; and would never 
more be put to the neceffity of bringing it 
from Sardinia and Portugal, as they now are 
in this time of war. For it is now found 
too hazardous an undertaking to go to the 
ifle of May, or Tortuga, to make fait, as 
fhips lying fo long in open roads are too 
much expofed to the enemy. And in times 
of peace the length of the voyage, the dan- 
ger of the feas in open roads, the expence of 
making and fhipping the fait, and the un- 
certainty of getting a loading, muft make 
the fait from thofe iflands come much dearer 
to the Britifh colonies, than that of their own 
jnanufadhire *. 
* In times of peace bay falc is fold in bulk in the Bri- 

I As 
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As to Jamaica and the Caribbee iflands, 
which lie between the tropics, the heat of 
the fun is there fo intenfe, and the weather 
fo fettled during the greateft part of the year, 
that thofe colonies might, with a very little 
trouble and expence, be fupplied with ma- 
rine bay fait of their own manufa£hire. 

If therefore in future times, the Britiih 
dominions, either in Europe or America 
ihould want bay fait of their own manu- 
fa(5hire, fit and fufficient for all their occa- 
fions, and at as a cheap or even a cheaper 
rate than they now have it from foreign 
markets, it may be concluded that the fear- 
city proceeds, either from a want of induftry 
in the Britiih fubjefts, or elfe, for want of 
proper encouragements from their legifla- 
ture. 

tifli colonies in North America, It a medium for about 
i^d. per bufhel (and cannot well be afibrded for lefi, as I 
am affured by gentlemen of experience) and now in time 
of war above double that fum is paid for it, and ft Can 
fcarce be had at any price ; although it might be made 
in thofe colonies for 4^. per buihel in times of war^ as 
well as in times of peace. 
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The Art of preparing 

WHITE SALT. 



PART IV. 

In which fome methods are propofed for pre-^ 
paring white fait ft for preferving pro^ 
vifions. 

ALTHOUGH it may be prefumed, 
that if the rules before given be re-t 
duced into praSice, the fubjedls of thefe 
kingdoms may b© fupplied with excellent 
bay fait of Britifh Ui^ufadure, fit and fuf- 
ficient for their occaifidns ; yet neverthelefs, 
I am defirous of propofing feveral improve- 
ments that may alfo be made in our methods 
of preparing white fait ; which, if brought 
into ufej. may probably be of advantage not 
only to private undertakers, but alfo to the 
public. From what hath before been ob- 
ferved, it appears, that two very different 
kinds of white fait arc required j the one for 

the 
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the ufe of the table, and the other as a con- 
diment for provifions. Its whitencfe, dry- 
nefs, and the fmalhief^ of its grain, are the 
properties which chiefly recommend the firft 
kind ; and its great ftrength and purity, the 
latter. It is this Arong and pure kind of 
white falt^which is wanted in the Britifh 
dominions ; and it is therefore my principal 
defign here to confider how this defed may 
be fupplied ; although inftrudlions will at 
the fame time be given how to prepare table 
fait, not only better in quality, but alfo at a 
lefs expence than it is now prepared by the 
common methods. 

LEMMA I. 

In the common procejfesfor making white fait ^ 
the fait is deprived of a confiderable part of 
its acidfpirit by the violent boiling ufed in 
its preparation. • - 

The Rev. Dr. Hales, to whom the world 
is indebted for many excellent difcoveries, 
in the method which he hath publifhed of 
making fait water fweet and potable, hath 
given us the following experiments. 

' He diftilled fea water to a drinefs in 
glafs veiTels, dividing the water as it came 

t Sec his PhiJof, exper. pag. 1 2, i j, 1 4. 

over 
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over into nine different portions. He ob- 
ierved that the firft portion, which arofe 
till the water began to boil, was pretty well 
tftfted ; but the feven portions which came 
next over while the fea water in the retort 
was boiling, had all of them a flat, unfalt, 
naufeoua, dry, aduft tafte. . The nmth por- 
tion, which came over lail, till the fait in 
the retort was diftilled to a drinefs, was 
more harih and difagreeable than any of the 
reft, tailing more of a kind of fpirit of fait ; 
but none of them had any tafte like bitter- 
nefs or bitumen. Half a fpoonful of each 
of thefe nine portions of diftilled water be- 
ing put into feparate glaffes, to each glafs 
was added two drops of a folution of pure 
iilver made in aqua fortis, and diluted with 
Ipring water. This folution immediately 
caufed white clouds in the clear diftilled 
water, which were leaft in the firft portion, 
and nearly the fame in all the others, except 
in the laft, which had whiter and thicker 
clouds than any of the reft. And thefe 
white clouds plainly difcovered the diftilled 
water to be impregnated with fpirit of fait, 
by means of which the filver diffolved in 
the aqua fortis was precipitated. 

By 
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=> By other experiments, the iame learned 
gentleman found that the fpirit of fait arifes 
in greater quantities in proportion as the di- 
ilillation is carried on faiihet^. He alio 
obferved, that when fea water was diftilled 
before it had corrupted, a third part of the 
water, which firft came over, had no very 
confiderable quantity of fpirit of fait mixed 
with it, but might be ufed inilead of frefli 
water. For though when firft diftilled, it 
gave white clouds with the folution of fil- 
ver; yet after ftanding in ilaiks for three 
months, it no longer gave any white clouds, 
nor other marks of acidity. But the two 
remaining thirds of the water, which were 
laft drawn off, after ftanding three months, 
ftill continued to tafte tart and rough, and 
gave manifeft clouds with the before-men- 
tioned folution. 

* He alfo difcovered that fea water after 
putrefadtion, might be diftilled with a boU- 

• Philef. ixper. pag. 38. 

' The fime work, pag. 39, 4.0. 

■* Tt fecms reafonable to beiicvc, that when f» water 
is evaporated by a boiling heat, it emits the acid fume« 
of falc fooner ani! in larger quantities when frcfh ibaa 
after a pucrefaiftion t becaiile while it is frcfh and 
retains its vifcofiry, ic requires a fironger heat to difen- 
tangle its aqueous pirrs, and to reduce them i^to va- 
pours. And by this ftronjcr heat the acid Ipiri: is alfo 

ing 
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ing heat, till four fifths of it was come oVer 
before any confiderable quantity of the fpi- 
rit of fait would arife. But when the diftil- 
lation was continued until the fait in the re- 
tort remained dry ^ that fifth portion of the 
water which laft arofc, was fo ftrongly im- 
pregnated with fpirit of fait, that it tafted 
plainly acid, and not only precipitated filver 
from the before-mentioned folution, but 
alfo gave greater marks of acidity by turning 
fyrup of violets red j which feveral other 
portions of diftilled fea water would not do, 
although they were fufficiently impregnated 
with the faline fpirit, to give white clouds 
with the folution of filver, as before related. 
5 The excellent Mrr Boyle a ffures us, that 
when he diftilled fea water in a glafs head 
and body with a moderate heat, till a confi- 

feparated from the fait, and raifed when about a third 
part of the water is evaporated ^ but when, by putre- 
faffion, the water hath loft iis vifcous quality, it boils, 
and this ofFin vapours with a left degree of heat ; there- 
fore no acid fpiric is raifed till four fifths of the fea wa- 
ter is exhaled; (fee Dr. Hales Ph. exp, pag. 31.) but 
then, the water remaining, being greatly loaden with 
fait, and thereby made thick and ponderous, it con- 
trails fuch an intenfe heat in boiling, as is fufficient to 
feparate a confiderable quantity of add fpiric from the 
fait, and to raife it along with rhe wacery vapours. 

5 See his Phil, works abridged by Dr. Shaw, vol. iii. 
pag, 220. 



White Salt* 225 

derable portion of it was drawn over j he 
could not find that this water, either by its 
tafte, or a more chemical examination con- 
tained any thing of fait in it ; although it is 
, well known, that he fir ft applied the above- 
mentioned folution in trials of this kind, and 
doubtlefs made ufe of it upon this occafion* 
Thefe his experiments do no ways difagree 
With thofe of the Rev. Dr. Hales before 
related y for had Mr. Boyle applied a more 
violent heat, he would doubtlefs have found 
the diftilled water impregnated with the acid 
fumes of fait, as in Dr. Hales's experiments. 
And that fea water, when diftilled in 
large alembics, after the common method, 
with quick fires, doth part with a confiderable 
quantity of acid fpirit, was long ago known 
to Mr. Hauton^ ; who in tlie method which 
he publiftied of making fait water fweet, 
very judicioufly direfts a certain earthy fub- 
ftance to be mixed with the diftilled water, 
and gently to fubfide therein ; in order, as 
l^e fays, " to blunt the points of the volatile 
*^ fpirits of the fait, and to fheath them, 
" and take away the force of their malign 
*^ £harpnefs'\ 

f Ph, Tranf. ah. vol. ii. pag. 277. 

Q^ .. And 
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And that the volatile acid of common fsdt 
may be eafily feparated from its fixed alcaline 
principle, appears from an expermient of the 
illuftrious Mr. Boyle, who by a long and arti- 
ficial digeftion of this fait, fo feparated thofe 
its two principles ; that when this digefted 
ialt was placed in a gentle fand heat without 
any addition, the ipirit arofe frpm it, pure, 
leaving the phlegm behind in the retort. 
Chemifls have alfo taken notice, that com- 
mon fait by being fufed in a crucible acquires 
an alcaline quality, a large quantity of its 
acid fpirit being difiipated in the operation i 
and that if afterwards it be expofed to the 
air, it eafily x\xr\%p€r deliquiumy much earth 
being left undiflblved at the bottom of the 
veflel 5 and that, after it hath been feveral 
times fufed, if fbme powder of charcoal be 
added to it, whilfl in fufion, a fulphureous 
mafs is produced, as if it was mixed with 
common brimftone^. 

But a much milder heat than is required 
to fiife common fait, will feparate its acid 

7 Sec Hoffman's Oi/. Phyf. Cbem. Lib. ii. Obf. xvi. 

If credit tnay be given to Glauber, be could in a few 
hours fo change fea felt, that it would acquire a fiery na- 
ture, and ferve all the ufes of pot aihes, and other lixi- 
vial falts. 
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fpirit from its alcatine principle, as I was 
taught by the following experiments. I 
took about half a pound of pure cryftals of 
bay fait from St, Ubcs, and dlflblved them 
in pure water ; fevcral portions of this folu- 
tion I mixed with fyrup of violets, and with 
the tindure of flowers of Cyanus, and ob- 
ferved that the blue colour of the fyrup and 
tinfture was not changed either green or 
red, but rather heightened by the fait. The 
reft of the folution I boiled over the fire 
briikly in a clean iron pan, till moft of the 
water was evaporated, and the fait remained 
in a foUd form at the bottom of the pan, 
but ftill retained fome moifture, and was 
not reduced to a perfeft drynefs. Some of 
this boiled fait being dlflblved in pure wa- 
ter, and then mixed with fyrup of violets 
or the tindture of Cyanus, inftantly turned 
the colour of thofe liquors into a grafs green. 
This experiment was often repeated ; and 
plainly lliews, that the alcaline principle 
was predominant in this boiled fait, and 
that it had been deprived of a confiderable 
pOTtion of its acid fpirit by the heat applied 
to it daring its codion. 

From all thefe experinients we may 

therefore conclude, that the volatile acid 

(i_2 fpirit. 
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fpirit, may eafily be feparated from the 
fixed alcaline principle of common fait, by 
more ways than thofe pradtifed by chemifts 
in the diftillation of thofe acid fpirits ; and 
that when fait water is expofed to the fire, 
very little or none of the fpirit of fait arifes 
while the heat applied is confiderably lefs 
than that which is neceflary to make rain 
water, or any other pure water boil ; but if 
a greater heat be applied, fo that the water 
with the fait diflblved in it be kept continu- 
ally boiling till the evaporation be finifhed : 
then, during that part of the coftion in 
which the water is only weakly impregna- 
ted with fait, no acid fpirit, or very little 
arifes ^ 3 but as foon as the water is fo far 
evaporated, that what remains contains about 
a fixth part ; or, if the water be vifcid, like 
fea water, about a twentieth part of fait, it 
then acquires fo great a heat in boiling as 
is fufficient to feparate a confiderable quan- 
tity of acid fpirit from the fait, which fpirit 
therefore flies off along with the watery va- 
pours. And as the brine, during the eva- 

* Thefe calculations are made upon a fuppofition, 
that the fea water ufed by Dr. Hajes and Mr. Boyle in 
the above-mentioned experiments contained -jV part of 
fait. * For 30 — 4^ of 30 := 6, And 30 — \ of 30 =; 

poration. 
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poration, continually becomes more fully 
faturated with fait, and grows continually 
more ponderous, it therefore continually ac- 
quires a more intenfe heat in boiling, which 
greater degree of heat feparates a greater 
portion of acid fpirit from the fait ; fo that 
the Ipirit arifes ftill in greater quantities, in 
proportion as the evaporation is carried on 
farther ; and the fait being thus deprived of 
part of its acid fpirit, acquires an alcaline 
quality, and is alfo confiderably diminilhed 
in quantity, when the coi^lion is continued 
till all the water is evaporated. 

These obfervations hold true in the com- 
mon procelTes of preparing fait by co<5lion. 
For all who are acquainted with the method 
of making white fait unanimouily agree, that 
the fait contained in brine or other fait wa- 
ters is confiderably diminifhed in quantity, 
when thofe waters are made to boil violently 
towards the end of the procefs, after the 
fait hath begun to cryftallize; at which 
time the heat of the faturated brJne, if kept 
boiling, is much more intenfe than that of 
boiling water. But the bittern which re* 
mains in the pan after the fait hatli been 
extraaed by fo intenfe a heat, is found more 
in quanti^, than when a moderate heat is 
Q2 applied; 
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applied ;* being increafed by the alcaline 
part of common fait deprived of its acid fpi- 
rit, by the violent coftion. The fait made 
with this intenfe heat, is of a fmall loofe 
irregular grain, and quickly grows moift in 
the air; for which reafon, the artifts fay, 
that it is not well cleared of the frefli. In 
order therefore, to obtain a larger quantity 
of fait, and ofa better kind, they conftantly 
flacken their fires, and boil very gently, as 
foon as they perceive the faline cryftals be- 
gin to form in the brine. But they do not 
thus prevent the fpirit of fait from exhaling 
in confiderable quantities. For although the 
faturated brine only fimmers or boils very 
gently, yet it then retains fuch a heat as is 
fufficient to drive off a confiderable portion 
of this fpirit ; and a confiderable portion of 
it muft alfo have exhaled before the time 
that the workmen flacken their fires, as ap- 
pears from the foregoing experiments. So 
that white fait prepared after the common 
methods, mufl: be deprived of a confidera- 
ble portion of its acid fpirit, by the violent 
codtion ufed in its preparation. 



LEM- 



WhiteSalt;, 43 1; 

LEMMA IL 

Moji kinds vf white fait are rendered impure 
by the mixture of various heterogeneous fub-^ 
fiances. 

In the common procefles of boiling fait 
from fca water, a large quantity of calca- 
rious earth, called fcratch, is obferved to 
Separate during the codtion. Part of this 
earth clofely adheres to the bottom and fides 
of the boiler, and there, forms a ftony 
cruft. Another part of it floats loofe in the 
brine, in the form of a fubtile powder, un- 
til it is caft to the corners of the boiler, 
where, being no longer agitated by the mo- 
tion of the liquor, it fubfides into fmall flat 
pans placed there to receive it. But all of it 
cannot after this rude method be feparated 
from the brine ; a confiderable quantity of 
it flill floats therein, until it mixes with the 
fait, and together with it is drawn out of 
the boiler. 

Most other kinds of fait water arc greatly 
contaminated with the fame calcarious earth ; 
it abounds in the natural brines both of Eng- 
land and Germany, fome of them contain- 
ing as much of it as fea water does of fait ; 

0^4 and 
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and it is an advantage almofl peculiar to the 
Droitwich brine to be entirely free from any 
mixture of this terreftrial matter. Salt there- 
fore boiled from brine, as well as from fea 
water, is feldom without a mixture of this 
calcarious earth ; fince no greater care is 
ufed in feparating it from natural brine than 
from fea water, in boiling them into fait. 

The fame may alfo be affirmed of the 
fait refined from a folutiori of the Englifh 
ioffil fait ; in boiling of which, this earth 
is obferved to float about, and is coUedled 
into fcratch pans, as from other fait waters. 

Besides this calcarious, fubftance, moft 
.kinds of brine hold a ferruginous earth or 
ochre, which is fometimes mixed with the 
fait, and renders it of a dirty colour. At 
feveral of the Chefhire fait works, where they 
ufe a very ftrong brine, the firfl draught of 
fait, or clearing of the pan as they call it, 
is rendered fo impure by this, and other he- 
terogeneous mixtures, that they throw it 
away as ufelefs. 

The earthy fubflances mixed with fait, 
may eafily be difcovered by difTolving it ia 
pure water, and fuifering the folution to re- 
main quiet, till all the grofs fubftances which 
were mixed with the fait have fubfided to 

the 
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the bottom of the veflel. Moft kinds of 
boiled fait that I have had opportunities of 
examining, as fea fait, Chefliire brine fait, 
rock fait refined in Cheftiire and Ireland, 
when tlius diffolved in pure water, conftantly 
iet fall a white earthy fediment in confide- 
rable quantities j and in moft of their folu- 
tions I have Ukcwife obferved large fcales of 
fcratch which had been difunited from the 
fides of the fait pan. On moft of thefe fo- 
lutions there alfo arofe a frothy fcum, which 
was much more copious, and of a more 
duflcy colour on the folutions of thofe falts 
which were mixed with butter and other 
additions, than of thofe which had been 
prepared without them. I have alfo ob- 
served coal duft, fand, and other grofs im- 
purities frequently mixed with fcveral kinds 
of white fiilt. 

But befides the earthy and other grofs 
fubftances found mixed with white fait j it 
is commonly rendered ftill more impure by 
a mixture of falts of a different nature. For 
in the procefs of boiling fait from fea water, 
it was obferved that a confiderable quantity 
of a ponderous, fharp, unftuous, bitter li- 
quor remained in the pan, after all the fait 
was extracted > and that a conliderable quan- 
tity 
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tity of the fame bitter liquor alfo drained 
from the fait after it was drawn out of the 
pan. JIow, although thofe who boil fea 
lalt fufFer the bitter liquor to drain from it 
for feveral days ; yet it cannot be imagined 
that all the bittern is, after that manner, 
feparated from the fea fait ; a confiderable 
quantity of it doth undoubtedly ftill adhere 
to the fait in a liquid form ; and a large 
quantity of the bitter purging fait is often 
reduced into cryftals along with the com- 
mon fait; and fometimes may be difco- 
vered in it even by the tafte. And thofe 
who know how difficult a matter it is to 
refine nitre, and other falts, and feparate 
them one from anotlier, and render them 
pure by cryftallization, will readily con- 
clude, that it is almoft impoffible to fepa- 
rate the common fait entirely from the other 
falts contained in fea water, after the tumul- 
tuary manner in which the procefs of boiling 
fea fait is ufually performed. 

Moreover moft kinds of brine fait are 
probably alfo rendered impure by a mixture 
of the bitter purging fait, and other calca- 
rious falts. The bitter purging fait is ob- 
ferved greatly to abound in the bowels of 
the earth, and to impregnate, not only the 

ocean. 
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ocean^ but alfo feveral lakes, as the lake of 
Sodom or Dead Sea, whofe waters arc 
thereby rendered extremely bitter. It is 
probably this fait that gives moft of the 
fprings in Arabia, and fome other parts of 
Afia their bitter tafte, and renders them un- 
potable. And in England, we find a vaft 
number of fprings impregnated therewith, 
and together with it almofi conftantly to 
hold a muriatic fait ; fo that this bitter fait 
and common fait are ufually found together 
diffolved in the fame water ; as in the brine 
of Chefhire, if in this particular, credit may 
be given to Dodlor Leigh. Rock fait Uke- 
wife often holds a mixture of this bitter 
fait ; it is difcovered by the tafte in the fof- 
fil fait of Armenia, and renders the fait of 
the mountain Had-defia fo bitter, that it is 
unfit for domeftic ufes until it hath under- 
gone an accidental purification '. And that 
moft of the brine fprings in Germany hold 
a kind of bittern, we are afTured by Dr. 
Fred. Hoffman ; although from his experi- 
ments their bittern feems to contain much 
more of the fharp pungent muriatic calca- 
rious fait, than of the bitter purging fait 

* See note from the Rev. Dr. Shaw in the intro-* 
duftion. 

before 
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before defcribed. It can therefore fcarce be 
imagined, that the Englifh brine falts are 
wholly free from a mixture of thefe calca- 
rious falts of the bittern ; efpecially when it 
is confidered that the brine fait makers are 
not accuftomed to throw away any of their 
liquor ; but conftantly mix the leach brine, 
which remains in the pan, or drains from 
the fait, with the brine frefh drawn into the 
pan, and fo boil them up together into fait. 

As to the refined rock fait made in Che- 
Ihire, it not only contains all the heteroge- 
neous falts of the native foffil fait 5 but alfo, 
all the bitter falts of the brine or fea water, 
with which the foffil fait is refined. For 
neither do the refiners ufually throw away 
any of their leach brine j but mix it in the 
pan with their frefli folution, and there- 
with reduce it into fait, hardening up all 
together in their hot houfes. 

Besides thefe calcarious falts, moft kinds 
of boiled fait are alfo mixed with a fixed 
mineral alcali. This alcaline fait may eafily 
be difcovered in the marine bittern by fyrup 
of violets, which it inftantly turns green ; 
and in the fame manner it may probably 
be difcovered in moft kinds of leach brine, 
by thofe who have opportunities of trying 

them. 
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them. I have frequently mixed various 
kinds of white fait, as fea fait, brine fait, 
and refined rock fait, with about an equal 
weight of pure water j and after the water 
had difiblved near as much of the ^t as it 
could keep fufpended, have poured off the 
clear folution ; and, when the fait had not 
before been long expofed to the air, almoft 
conftantly obferved that its clear folution 
prepared in the foregoing manner, being 
mixed with the tindure of flowers of Cya- 
nus, turned it from a fine blue, to a green 
colour ; which change of colour plainly dif- 
covered that the fait contained fome mixture 
of a mineral alcali. Some of thefe folutions 
would inflantly change the colour of the 
tincture, but others not till after twelve, or 
twenty-four hours, and then only to a pale 
green. But the folution of fine Portugal 
fait made after the fame manner, had no 
fuch effeift upon the tindure, but rather 
heightened its blue colour ; and this colour 
it retained much longer when mixed with 
the laft mentioned folution, than when mix- 
ed with pure water in the fame proportion. 
In making thefe experiments care fhould be 
taken that the folutions be perfeftly clear, 
and free from any mixture of calcarious 
earth : 
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earth ; otherwife the change of colour may 
proceed from the alcalinc earth, and not 
from any perfed: alcalinc fait. From the 
experiments made by boiling pure bay fait 
as before related ^, it appears that the alca- 
linc fait found mixed with white fait, may 
jfometimes be the alcalinc principle of com- 
mon fait deprived of its acid fpirit by violent 
codtion. At other times, it may have ex- 
ifted in the form of an alcali in the fait wa- 
ter before its coftion. In both cafes its na- 
ture and effeds will be nearly the fame. 

Besides the various kinds of falts and 
earthy fubftances before taken notice of; 
we aire afliired by Mr. Boyle, that common 
felt fometimes participates of combuftible 
fiilphur. That moft kinds of natural brine 
contain a fulphureous principle, is very cer- 
tain ; and this principle may fometimes be 
of fo fixed a nature, or fo entangled with 
the fait, that it cannot eafily feparate from 
it, and fly off in boiling. Altho' it is proba- 
ble that moft of the fulphureous fubftance 
mixed with boiled fait may rather be arti- 
ficial than natural ; and may proceed from 
the butter and other unftuous fubftances 
ufed by many fait boilers ; which incorpo- 

* Under the foregoing iGxnma pag. 227. 

rating 




White Salt. 239 

rating with the fak, eipecially when it is 
burnt and rendered alcaline by violent heat, 
may with il form a kind of liver of fulphur, 
as in the experiments before related >. The 
tike may fometimes happen when ht blood 
is uled to clarify the brine. 

Also flower, rofin, and many other ad- 
ditions which the operators ufe, feem fcarce 
to have any good effedt, but load the £dt 
with a ftill greater variety of impurities. 

LEMMA III. 

TFhite falt^ by the violent coSIion commonly 
ufed in its preparation, is rendered lefsjit 
for preferving fiejh^ Jijh, and other provi~ 
_fions, than it would be if prepared with a 
more gentle beat. 

It is well known to chemifts, that com- 
mon fait, by means of fire may eafily be 
refolved into two principles ; and of them 
again may be compofed. Thele principles 
are a fixed alcali, and a volatile penetrating 
acid fpirit. To the laft of thefe principles 
is owing the power and efficacy which fait 
hath upon animal fubftances ; whereby it 
gently contrafts and hardens their folid parts, 

» Seepage 333. 

reftrains 
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reilrains the inteftine motions of their fluids, 
and foprcferves them from corruption. That 
the acid fpirit of fait pofTefTes thefe qualities 
in a moft extraordinary degree hath long 
been known to anatomifts ^ amongft whom 
it hath been a fecret to mix a few drops of 
it with the fermented fpirits in which they 
preferve their injed:ions, and other curious 
preparations. 

The Rev. Dr. Hales found that this acid 
Ipirit would prevent common water from 
putrifying. He alfb experienced that beef 
might be preferved fweet a confiderablc 
time in water, by mixing with it this acid 
in the fmall proportion of three drops to an 
ounce of the water. 

"^ " Into two ounces of the laft portion 
" of the diftillation to drinefs of fea water, 
" the fame gentleman put a fmall piece of 
" frefh beef: and put beef alfo into the like 
" quantities of well-cured fea Water, (which 
*' had no fpirit of fait mixed with it) and 
*^ alfo of rain water. In kvtn days the two 
*' laft were become fetid and putrid, and 
*' the water thick and cloudy; whereas, 
*' the beef in the very bad fea water (im- 
** pregnated with fpirit of fait) did not pu^ 

* T>r.HAes Philofofhical experiments^ pag. 15, i^. 
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^* trify, nor was the water turbid, but 
clear as at firft, though kept fcven of 
eight weeks with the fleih in it. And it 
was pbfervable, that the reilringent qua^ 
lity of the bad diflilled fea water was fo 
great, that it contradted the fibres and 
^^ blood veiTels of the beef, fo that no blood 
could iiTue out of them ; as it did from 
the firft day from the beef in the other 
glafles, which had good wholfbme dif- 
tilled fea water, or rain water in them." 
These experiments fufficiently fhew the 
extraordinary efficacy of fpirit of fait in 
preferving animal bodies from corruption* 
But this fpirit is of too fharp and corrofive a 
nature, and too noxious to the human body 
to be ufed as a condiment for food, imlefs 
its too great acrimony be allayed by the al- 
caline principle of common fait. For this, 
as well as all other acids, ftrongly coagulates 
the blood of animals, when mi?ed there- 
with : whereas, neutral falts have no fiich 
effeft ; and feveral of theft, when difielved 
in water, may even be inje^ed into the veins 
of animals, without doing them any great 
prejudice. Common fait, moft efpecially, 
is found friendly to animal nature > its acid 
fpirit being fo tempered by its akaline prici- 

R ciple, 
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ciple, that, when mixed with blood, it is 
/ thereby prevented from growing too thin 
^ /' and putrid, to which it hath a natural ten- 
/ dency J and the texture of the blood is thereby 
/ alfo preferved fo intire, that for years it pre- 
ferves its gummy balfamic quality. This 
hath been experienced in beef pickle 5 the 
animal juices in which, after it had been 
kept for years, have coagulated by heat, as 
if they had been blood frefli drawn from a 
vein ; and this pickle hath often been ufed 
by the fait boilers to clarify fca water inftead 
of whites of eggs. Common fait, therefore, 
as it is of a middle nature, between acids 
and alcalics, hath neither the bad effedts of 
the one, nor of the other, upon the juices of 
animals. For, when mixed with blood, it 
<loes not coagulate it like acids; neither 
.does it thin the blood and deftroy its gluti- 
nous texture, and reduce it to a tabid cor- 
rupted ftate, as all alcalies, whether fixed or 
volatile are found to do. 

The alcaline principle therefore, of com- 
mon fait, when feparated from its acid fpi- 
rit, is fo far from having any efficacy as a 
condiment, that on the contrary, it corrodes 
;and diflblves animal . fubftances, and pro- 
-motes their putrefadtion. All alcalies are 

found 
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found to have thefe efFecfts, efpeclally the 
more fixed kinds, as they ftrongly attraA 
unduous and aqueous fubftances, and by 
that means quickly penetrate the flefli of 
animals 5 infinuating thetnfelves between its 
fibres, and diflblvihg their cohefion ; when 
mixed with the juices of animals, they alfo 
a<ft violently upon the neutral falts which 
they contain, uniting to the acid principle 
of thofe falts, and feparating it from the vo- 
latile alcali to which it before was joined, 
and thus exciting inteftine motions in thofe 
juices, and promoting their corruption. Sur- 
geons, therefore, know no better cauftic for 
corroding the flefh of living bodies, than that 
which is compofed of foap and quicklime. 
And thofe who are employed in drefling 
leather, find nothing fo proper to tender 
Ikins, and reduce their external parts to a 
femi-putrid ftate, as lime mixed with wa- 
ter ', in which they fteep their fkins in order 
the more readily to feparate the hair from 
them. Thefe obfervations fufficiently fhew 
the effedts of lixivial falts and quicklime 
upon animal fubftances, and how by them 
the folid parts of animals are corroded, and 
their fluids rendered fharp and thin, and the 

R 2 whole 
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whole quickly reduced to a ftate of corrupt 

tion. 

And that the alcaKne principle of com- 
mon fait hath a very great affinity to the 
lixivial fait of vegetables is plain and evident, 
iOnce it is of a fixed nature foluble in water, 
and hath the fame efFe<Sts with thofe lixivial 
felts upon fyrup of violets, and other blue 
tindhires of vegetables ; like them it greedily 
imbibes the aereal moifture^ and with it runs 
per deliquium -, and like them alfo it readily 
unites to the phlogiftic principle of charcoal, 
and with it forms a fulphureous mafs, as 
hath before been obferved. The lixivial 
fait of vegetables will even fupply the place 
of this alcaline principle ; and when mixed 
with the acid fpirit of fait, is with it con- 
verted into a neutral fait, which does not 
appear in any refpeft different from com- 
mon falt^ 

^ Except it ihould be found that the folution of this 
faAitious common fait, made in pure rain water, will 
not grow turbid when mixed with the folution of falc 
of tartar. In which particular it may probably diflFer 
from all kinds of marine fait, whether bay fait or boiled 
(alt, that I have had opportunities of examining; whofe 
clear folutions conftantly grew white when mixed with 
the faid folution of fait of tartar, contrary to what is af* 
. ferted by Monf. du Clo(s in the Mem, de tAcad. Roy ale 
dis Sciences. And thefe folutions, thus mixed together. 

Com- 
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Common fait therefore owes its property 
of preferving animal iiibftances folely to its 
acid ipirit; and in proportion as it hath 
more or lefs ojF this acid, it is more or lefs 
ihrong^ that is to iay, it is more or lefs 
iharp and pungent to the tafte, and hath a 
greater or lefs ppwer of preferving animal 
bodies from putrefadlion. For it appears, 
that fait, deprived of a confiderable part of 
Its acid fpirit, may yet retain the form of ^It, 
although it cannot then be efleemed a per-r 
fed: fait, but rather a kind of decrepitated 
fait, in which the alcaline principle is pre- 
dominant. Such fait is commonly of a 
fmall, loofe, irregular grain, and is difpofe4 
to grow moift in the open air, and is faid 

cosftdntly depo&ed a very light earthy fediment, and 
in (everal of them, part of this earthy matter was alfo 
iufpended like a cloud ; and more of the folution of tar- 
tar being added to the mixture after it became clear, it 
d^d AOt again grow white and turbid ; which (hews that 
comi^on fait only contains a fmall portion of this white 
earth which may thus be precipitated from it. I alfp 
pbfefved a fmall portion of a very alcaline earth to fet- 
tle in the folution of the white (alt prepared by vio- 
lent coition from bay fait, after the manner befi3re 
related. Salt after fufion, being fuflcred to run pir de- 
fiquium, hath alfo been obferved to depofite an earthy 
matter, as before related. All which obfervations feem 
to prove, that the alcaline principle of common £dt is 
Jiot ail of it a perfedt fixed alcaline fait; but that (bme 
.pan of it is an alcaline earth approaching to the nature 
of quicklime* 

R 3 to 
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to be weak, becaufe of a flat tafte, and im* 
proper for curing provifions for exportation 
into hot countries. 

And fuch, in a greater or lefs degree, are 
moft kinds of white fait now made, being 
deprived of a confiderablc portion of their 
acid fpirit by the violent codion ufed in their 
preparation^ as hath before been demon- 
ilrated. And this is confirmed by the prac- 
tice of the Chefhire fait boilers ; who, when 
they formerly boiled their fait in a very 
hafty manner, found it unfit for keeping, 
and only made it for prefent fale. Whereas, 
now by ufing a much flower heat, they pre- 
pare fait much fitter for preferving provifions; 
and by applying more gentle fires than or- 
dinary, they prepare their fhivery fait ; which 
is the flrongeil fait, and of the firmefl and 
largefl grain of any that they make. So 
that in proportion as the heat made ufe of 
in boiling white fait is greater or lefs, a 
greater or lefs quantity of the acid fpirit is 
diffipated ; the weakeil fait being prepared 
by the mofl violent heat. 

The Britifh fait boilers, therefore, though 
they have made feveral improvements in 
their art, have not yet brought it to the ut- 
moft perfedtion 3 for the heat which they 

mil 
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ftill ufe is fo intenfe, that by it a confide- 
rable portion of the acid fpirit of fait is 
wafted ; and the fait which they prepare is 
always lefs iharp and pungent than bay ^It, 
which is extradted by a more gentle heat ; 
and for this, and other reafons, hereafter to 
be given, is lefs proper than bay fait for 
curing provifions. The Dutch, therefore, 
when they would make a kind of white fait 
fit for preferving provifions, very prudently 
take care to wafte the water, in which the 
fait is difiblved, by a very flow and gentle 
heat, not much greater than the folar heat 
in the warmeft climates, and by this means 
they obtain a ftrong and vigorous fait, fully 
faturated with its acid fpirit, and extremely 
proper for the ufes for which it is intended» 
For by fuch a heat none of the fpirit of fait 
is difiipated, as appears from the experiments 
pf Mr. Boyle and others, before related. 

L E M M A IV, 

^be heterogeneous fubjlances wififb are com- 
monly mixed with white fajt, render it lefs 
proper for preferving provifions^ than it 
would be if feparated from them. 

The heterogeneous fubftances found mix- 
ed with moft kinds of white fait are chiefly 

R 4 th» 
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the calcarious earth called fcratch, the hit- 
ttt purgirig fait, and the muriatic calcarious, 
and alcaline falts before defcribed. 
- The calcarious earth which commonly 
abounds in boiled fait (and particularly in 
fea fait, and moft kinds of brine fait ufed in 
England) can no wzyt be proper for pre- 
fcrving meat, approaching too near to the 
nature of lixivial falts and quicklime'. A 
Kibftance of fo alcaline a nature as fcratch. 
Can therefdre in no wife contribute to pre- 
feve the fleih of animals ; but, on the con- 
trary, muft rather corrode and dcftroy it^ and 
promote its putrefadion. 

And hence it probably is, that the Droit- 
wich fait, which is perfedly free from 
fcratch, hath, by impartial judges*, been 
'cfteeraed a ftronger fait, and fitter for pre- 
serving proviiions, than any kind of brine 
fait, prepared after the fame way with it ^ ift 
Other parts of England. 

As to the bitter fait, and the muriatic 
calcarious fatt of bittern, of all neutral falts 
they are foluble in the leaft quantity of Wa- 
ter, and mofl greedily imbibe the aereal 
moiflurc, and mofl readily unite to un(3xious 



* See part iu chap. ii. § ^. 
» As by Dr. Lifter apd others. 
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fubfUnces. So that when mixed with com- 
mon iait, they difpofe it to relent and grow 
ibit in the open air ; and when ^^lied with 
it to the flclh of animab, they prey upon 
the iat, and with it unite into a kind of 
Ibap ; they alfo do not fuifer the fait to fix 
and harden in the meat, but difpofe it to 
diffolve with the juices, and to run out with 
them in pickle ; and the meat, being thus 
deprived of its fat and juices, is i^t open 
and fpungy, fo that the air eafily penetrates 
and corrupts it. 

The fixed alcaline £tlts, £0 fivquently 
mixed with white fait, will have the fame 
effects upon the fleih of animals with the 
bitter and calcarious falts before related; 
moreover they will corrode the folJd parts of 
animals, and promote inteiHne motions in 
their fluids, and render them thin and acri- 
monious, as hath before been explamed. 
And to thefe alcaline falts feem chiefly ow- 
ing the difagreeable red colour, and tabid 
flime, frequently obferved in beef, that hath 
been pickled with weak and impure fait. 

Those therefore who prepare brine ialt 

in England, feem guil^ of a capital error, 

when they mix the leach brine which drains 

from the fait, or remains in the pan after 

the 
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the procefs is iinifhed, with the brine frcfli 
drawn from their ciftern, and boil them up 
together into fait. For by this means they 
render their fait impure, and lefs fit for do- 
meftic ufes ; as it hath mixed with it a much 
greater proportion of alcaline, bitter, and 
calcarious falts, than it would have if the 
leach brine was either thrown away, or ap- . 
plied to other ufes. 

They alfo commit a yet greater miftake, 
who, when they refine rock fait with fea 
\^ater, do no throw away their leach brine, 
or bittern, but mix it in the pan with their 
folution, and harden up all together into 
fait. And it feems entirely owing to this 
very faulty method, that the Chefhire foffil 
fait refined with fea water, is of a worfe qua- 
lity than their brine fait. For as their brine 
is only a folution of rock fait made in the 
bowels of the earth, often in very impure 
water, there could be no reafon why the 
brine fait fhould be hetter than the refined 
rock fait, if both were boiled after the fame 
manner 5 the rock fait having firft been dif- 
folved, not in fea water or impure brine, 
but in purer rain or river water. 

Sea fait therefore prepared by the heat of 
the fun, as it is more free from fcratch and the 

falts 
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ialtsof the bittern, than moft kinds of white 
fait, is more proper for preferving fleih and 
other kinds of provifions. For the marine bay 
fait is not extracted in a hafty and tumul- 
tuary way, but by a flow and gentle heat ; 
fo that when a certain portion of the water 
hath exhaled, the calcarious earth feparates 
from it, and fubfidcs in the brine ponds, 
being depofited before the brine enters the 
fait pits 3., The brine, thus freed from its 
calcarious earth is, received into the fait pits, 
where the faline particles concrete together, 
and after they have united into large cryftals, 
are drawn out pretty free from thefalts of the 
bittern,which remain diffolvedin their watery 
vehicle. For chemifts have obferved, that 
when different kinds of falts are left to cry- 
ftallize in a faline lixivium, thofe conftantly 
ihoot firft which require the largeft quantity 
of water to diflblve them ; and very little of 
the more foluble falts will form into cryllals 
while there remains a fufEcient quantity of 
water to keep them dlifolved. The bitter 
brine which remains in the fait pits, is fre- 
quently drained out of them. And if any q^ 
the. falts of the bittern happened to be mixed 
with the bay fait, they are often waflwd out 

1 See the forgoing defcrii^ioii of tbc French filtmarHi, 
Psit i, Chap. iv. 

of 
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of it by rains, while it lies in heaps expofed 
to the air. 

Thus a flxong muriatic fait is obtained 
from fea water, turgid with its acid fpirit, fuffi- 
ciently freed from calcarious earth and bittern, 
and very proper for all culinary ufes. For 
although it hath often a confiderable quantity 
of (limy mud, clay, and fand mixed with it, 
which give it a dirty colour, yet thefe im- 
jpurities do not penetrate the flefh of animals, 
but only adhere on its outfide in a dirty cruft, 
which may eafily be wafhed off; fo that 
they indeed make the meat more unfightly, 
but have no other bad effefts upon it, and 
do not render the fait with which they are 
mixed unfit for prcferving it. 

As to the ftrong Dutch refined fait, it is 
certainly of all kinds of fait now made, the 
moft pure, and in that rclpeft die moft pro- 
per for preferving provifions. For it retains 
fcarce any calcarious earth, or falts of the 
bittern ; it is alfo free from mud and other im- 
purities with which bay fait is contaminated j 
and if it acquires any alcaline quality by boil- 
ing, that is correiSted by a mild acid whidi 
is added to the brine. It is not, therefore, at 
all to be wondered at, that the Dutch white 
herrings cured with this fait, look much more 

fair 
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fair and beautiful^ and keep longer, and 
confequently fell for a better price, than 
thofe that are preferved with other kinds of 
fait. 

PROP. I. 

From fea water ^ foffil fak^ or natural brine ^ 
to prepare a kind of white fait proper for 
curing fijhy Jlefo^ and other provifions. 

By the foregoing fadls and arguments it 
feems to have been fufficiently demonftrated, 
that the common kinds of boiled fait are in 
fome things deficient, in others redundant ; 
that they want a confiderable portion of their 
volatil acid, without which the other principles 
of fait have no efficacy as a condiment, but 
are like a dead body deprived of its quicken- 
ing fpirit ; and that they abound with many 
impurities, as earths, fulphurious bodies, 
heterogeneous falts, hurtful additions of va- 
rious kinds, afhes, foot, coal, &c. which, in- 
flead of preferving, defile and corrupt the 
flefli of animals to which they are applied. 

Moreover, it feems to have been fully 
proved that thofe kinds of fait which 
are fully faturated with their acid fpi- 
rit, and fu£Bcient]y depurated fi-om hetero- 

geneal 
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geneal mixtures, are extremely fit and pro- 
per for preferving fifli, flefh, and other kinds 
of provifion. 

And forasmuch as all kinds of common 
fidt, when pure and perfedl, are found to be 
of the fame nature and to agree in the fame 
qualities ; from thefe premifes may therefore 
be drawn the following conclufion : That 
any kind of common fait which is perfectly 
free from all heterogeneous mixtures, and 
hath not been deprived of any part of its 
acid fpirit, is extremely fit and proper for 
curing all forts of provifions. 

The requifites in the foregoing problem 
will therefore be fully fatisfied, if from fca 
water, foflil fait, or natural brine, white fait 
be prepared free from all impurities, and no 
ways weakened by a diffipation of its acid 
fpirit. 

This may be fully effefted at two opera- 
tions. In the firft of which, from the fait 
water muft be prepared a good kind of 
white fait, more fully impregnated with its 
acid Ipirit, than fait boiled after any of the 
common methods. And in the fecond ope- 
ration, the white fait thus prepared, muft 
be refined from the impurities with which it i^ 
fim mixed, and reduced to a purer and 

ftronger 
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ftronger kind of fait ; after nearly the fame 
manner that bay fait is now refined in Hol- 
land. 

In the firft procefs, if fea water be ufed, 
the following method is recommended -, by 
which a marine fait may be prepared better 
in quality, and alfo at a lefs expence, than 
by any of the methods of boiling fea fait 
that are now in practice. 

First, let the fea water be heightened 
into a ftrong brine by the fun, after the me- 
thod pradifed in Hampfhire, and other 
parts of England -, or (which will be a better 
and lefs expenfive method) in a fait marfli 
conftrufted after the French manner, from 
which large quantities of bay fait may be 
drawn at proper feafons^ and when the wea- 
ther is lefs favourable, brine may be col- 
ledled into large cifterns there to remain 
until it is drawn out to be boiled into fait. 

For this purpofe a faltern muft be eredled 
adjoining to the fait marfh, and in it muft be 
placed a large boiler or fait pan made of 
iron. The bottom of the pan may be of a 
fquare figure, forty feet on each fide, and its 
depth may be eighteen inches'. Or the 

' If the pan is made of a fquare figure, the fcratch 
may conveniently be collefted ac ics corners into flat 

pan 
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pan may be made of a cylindrical form, forty 
feet in diameter, and eighteen inches deep ; 
^hich is the moft common fize and figure 
of the pans ufed in Holland *. The furnace 
over which the pan is erected may have 
four mouths, made on the oppofite fides, at 
equal diftances, for the con veniency of re- 
ceiving fueL The fire may be made on a 
hearth \ and within the furnace muft be 

lead pan?. But if of a cylindrical form, the fcratch may 
be raked from iis bottom, as at the Lemmington works. 
And if any falc be rakej up with the fcratch, ic need not 
be loft, but may be difTolvcd from among it by water. 
Or if a confiderable quantity of fcratch remains mixed 
with the filt, it will with other grcfs impurities fubfide 
in the brine, when the fait is again diffolvcd in water, 
as direfted in the fecond procels. 

At one corner or llde of the pan may be fixed a 
pipe with a cock, through which the bittern may be drawn 
our, when occafion requires, and thither there may be a 
gentle fall from all other parts of the bottom. It \% 
true indeed that in the common procefles of making falt^ 
the pans are fo fliaken by the violent boiling that they 
do not long retain the fame pofition, by which motion 
of the pans their joints are loofened, and their bottoms 
often cracked and bulged ^ fo that by fuch accidents 
a pipe might foon be rendered ufelefs. But thefe acci- 
dents might probably be prevented by fiaftening the pan 
down in its Ctuation with ftrong bars of iron, firmly 
fixed in the earth, and hooked clofe to the corners and 
fides of the pan. 

* It may probably require a large fait marfli or even 
feveral fait marflies, in order to keep a pan of this fixe 
conftantly at work, 
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tf:cd:cd proper pillars of brick or mid-fea* 
thers 5 and, if occafion requires,, ftrong pofts, 
and crofs bars of iron, to fupport the bottom of 
the fait pan. There muft alfo be four fun- 
nels for conveying away the fmoke, placed 
at equal diflances between the mouths of the 
furnace, Jf the pan be fquare, the funnels 
may be carried up at its four corners, and 
the mouths may be under the middle of its 
four iides. . The mouths mufl all have doors 
£tted to them very clofe 3 and the funnels 
for conveying away the fmoke, muft have 
jegifters -, all which may be opened or fhut, 
as occafion requires, for the more convenient 
regulating of the fire. 

Things being thus prepared, let the fait 
pan be filled with ftrong brine, drawn from 
the ciftern, and well cleared from its muddy 
fediment. Then, kindle the fire (pit coal 
will ferve very well for this ufe, and will, in 
all parts of Great Britain, be much cheaper 
than cinders and the moft parts, than any 
other kind of fuel) and mix a fufficient quan- 
tity of whites of eggs with the brine to clarify 
it from its vifcous matter, and other light 
impurities. Let the brine at firft boil gently, 
and when the fcum hath all arifen, take it off 
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after the manner before dirc^ed ^ As fooii 
as the brine is fkimmed, abate the fire, and 
only let a moderate heat be applied, fuffi- 
cient to keep the brine of a fcalding heat, 
which may be a heat of about two hundred 
degrees in Farenheight's thermometer. When 
the fait begins to grain, rake out the fcratch, 
which will then be fallen to the bottom of 
the pan. When the brine is thus fully de- 
purated, in order to corredl its alcaline quali- 
ty, a proper quantity of four whey may be 
added to it, which can do no harm, and 
hath long been ufed by the Dutch with fuc- 
cefs*. After the whey hath been added, the 
brine muft be kept of a fcalding heat all the 
time that the fait is graining or forming into 
cryftals. And when moft of the fait is ery- 
ftallized, and lies in the pan almoft dry on 
its furface, the fire muft be damped by (hut- 
ting the doors of the furnace, and therfe- 
gifters ; and the fait muft be drawn from the 
liquor to the fides of the pan, and put into 
drabs, or other proper veflels, till all the 

3 Partii. Chap. ii. Seftr i. 

-♦ The alcaline fait will by this acid whey be con-' 
verted into a neutral fait, refembling the Tartarus re- 
gencratus, which will remain diffolved in the bit- 

fern. 
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Xnttcv liquor is drained from it j and then it 
will be fit to be ufed in the fecond procefs 
of refining. 

The fait pan, after every fecond or third 
time that this procefs is finifhed, muft be 
emptied of the bittern ; and at proper times 
muft alfo be cleanfed from the ftone fcratch 
adhering to it. 

Thus may be prepared a good kind of 
fea fait, ftronger, and of a much firmer and 
larger grain than any kind of common white 
fait made by the methods now in ufe. And 
after this manner may alfo be prepared a 
Mt for the table, better in quality, and at 
a Icfs expence than by the common methods* 
Only as fuch fait is required of a fine grain, 
it may be granulated with quicker fires than 
here diredtcd, and may be drawn out of the 
pan before it hath lain long enough to forni 
into large cryftals j fo that it may be taken 
out at five or fix draughts during the procefs. 
The fecond and third draughts will be the 
beft fait, being the moft free from fcratch, 
and the falts of the bittern. 

After the fame manner a good kind of 
white fait may be extracted frorti natural 
brine ; and likewife from a folution of rock 
fait in weak brine or fea water. 
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But if inftead of ftrong brine, fait wate? 
as drawn from the fea be ufed in this pro- 
cefs, then it may be proper to have a fait 
pan of twice the capacity of the pan abbve 
defcribed ; fo that it may be a yard in 
depths, and forty feet in diameter. The 
fea water received into this pan, after it hath 
been clarified with whites of eggs, may be 
made to boil very violently ^> until one half, 

* We are told of pans of this depth being ufed at 
fbme foreign fait works, as at Inn'chall and Roche j and 
fuch are ufed in England at the copperas works. An 
addition made to the depth of the pan by heighten- 
ing the fides with ftrong fheets of lead^ and alfa 
covering with* them a rim of timber fixed round the 
top, may make the pan of double its former capacity, 
at a fmall increafe of coft. What eJSFedl fuch a weight 
of water may have upon the bottom of the pan, and whe- 
ther it will require greater fires to boil ir, or wheth'er the 
evaporation will be proportionably quickcEon fuch dfeep^ 
pans than in fliallower, are qucftions which may b^ft 
be determined by experiments. Certain it is, that with 
fuch pans there will be much Icfs trouble in filling them 
up, and clarifying the brine ; and alfo niuch Ie& danger 
of burning the falt^ and wafting its fpirit, than in ihal-* 
lower pans. 

^ The violent boiling, here direftcd, will greatly fliorten 
the procefs, and will not much weaken or wafte the 
fait by diffipating its acid fpirit. For from Dr. Hale's 
experiments, it appears that fcarce any of this fpiric 
arifes from boiling fea water until more than one third 
of the water is evaporated. And when the fea water 
hath been clarified from its vifcous matter, it is proba- 
ble^ from the fame gentleman's experiments, that little 
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or eighteen inches depth of it, be evaporated 5 
and then the pan may be filled up with 
fea water a fecond time, which muft be 
clarified, and boiled down a foot in depth ; 
and then filled up a third time, and clarified 
as before.. After which the liquor muft be 
evaporated to a ftrong brine, taking care to 
leflen the fire as the brine increafes in 
ftrength, and when it becomes fo ftrong as 
to contain about a fifth part of fait, then 
only to ufe a fcalding heat; taking out 
the powder fcratch when the fait begins 
to fall, correcting the alcaline quality of 
the brine with four whey, and graining the 
fait with a fcalding heat, as before di- 
reded. 

The white fait being prepared according 
to the methods above propofed : Then, in 
the fecond procefs of refining, take a fuffi- 
cient quantity of this white fait, put it into 
a large cifternmade of wood, or bricks and 
clay 5 add to it as much pure river water 

of this fpirit will arifc before half of the water is evapo- 
rated ; as directed ia this procefs. But if the violent 
codlion be continued till the iak begins to grain, and 
the brine afterwards be fuffered to fimmer during the 
whole procefs, according to the common praftice,* the 
fait will be greatly diminifhed in quantity, and weak- 
ened in ftrength by the diflipation of ics acid fpiric. 
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as will be fufficient to reduce it to a ftron^ 
brine, almoft fully faturated with fait 3 when 
the fait is difTolved, let the brine ftand quiet, 
and if any fcum arifes, take it off : A large 
fediment will fall to the bottom of the ciftern, 
which, when all is fettled, the clear brine is 
fit for ufe. 

The fait pan moft proper for working 
this brine is the fame that is propofed for 
preparing white fait from brine in the firft 
procefs. The pan will be more proper for 
this ufe, when its infide is covered with a 
cruft of fcratch, than immediately after the 
faid cruft hath been picked off it. 

The pan being carefully cleanfed from 
bittern, the clear folution of white fait, pre- 
pared as before diredied, muft be drawn in- 
to it, out of the ciftern, by troughs, cranes, 
or pumps 5 care b^-ing taken that all the cal- 
carious earth, and other impurities of the 
white fait, fettled ro the bottom of the ciftern, 
do there remain undifturbed. The fire mufl: 
then be kindled in the furnace (pit coal will 
ferve very well for this ufe) by which the 
watery part of the brine muft be flowly eva- 
porated ; care being taken that the htat ufed 
be fo mild and gentle that none of the faline 
fpirit be feparated by it. The heat of the 

brine 
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brine during the whole procefs from firft to 
laft, muft therefore be equal aod regu- 
lar, and confiderably lefs than the lieat of 
boiling water 5 perhaps a heat of one hun- 
dred and fixty, or one hundred and eighty de- 
grees in Farenheight's thermometer may be 
the moft proper. A little experience will 
ihew the greateft heat that fait can endure 
widiout any diffipation of its acid fpirit ; and 
that is the heat here propofed to be ufed. 
The expert artift, by means of the regifters 
in the chimneys, and the doors of the fur- 
naces, may fo regulate the fire, as to keep 
the brine coftantly heated to a certain degree 
of the thermometer, if fuch exaftnefs fhould 
be required. 

When the evaporation is fo far advanced 
that little faline cryftals begin to appear on 
the furface of the brine, then may be added 
thereto a fufficient quantity of the acid mu- 
riatic fpirit, fo that neither the acid nor the 
alcaline principle of the fait may remain pre- 
dominant 7. Which being done, the eva- 

7 The qmnticy of acid fpirit here propofed to be added 
may be exadiy determined by proper affays ; for if it 
be found by experiments that a gallon of the brine 
rjequires one, two, or three drops of the fpiric to faturate 
ir; from thence may be known the quantity required to 
ikcurace all the brine contained in the pan. 
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poration muft be continued until fo much 
fait is formed in the pan that its furface i$ 
almoft dry. The doors of the furnace and 
regifters muft then be cldfed, and the fire 
fmothcred out ; and the fait, which will be 
found in large clear cryftals, muft be raked 
to the fides of the pan^ and, when it hath 
drained there a little time, muft be taken 
out and put into drabs or other proper vcflcls 
to drain further from the fuperfluous brinej^ 
and then will be fit for fale. 

The ftrong brine which remains in the 
pan after the refined fait is drawn out, and 
the brine that drains from it, ought not to 
be mixed with the folution intended to be 
made into refined fait 5 but will fervc to mix 
with the brine to be boiled up in the firft pro-^ 
cefs into common white fait. 

The fait refined after the foregoing pro- 
cefs will be exceeding ftrong and pure, and 
will have all the qualities required in fuch 
fait as is moft proper for preferving fi(h, flefh, 
and other provifions. 

For firft this fait will be extremely well 
depurated from all earthy alcaline fubftances^ 
and from all the falts of the bittern, and all 
other mixtures of a different nature from it. 
So that in purity it will greatly exceed bay 
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fait, and even the Dutch refined fait, which 
they do not refine with pure river water, but 
with fea water, which abounds with calca- 
rious earth, and bitter falts, as hath before 
been demonftrated. 

Secondly, the fait thus prepared will 
be extremely ftrong, and fully fatiated with 
its acid fpirit. For the white fait propofed to 
be thus refined, is a ftronger kind than any now 
commonly made. But fhould a much weaker 
kind be ufed, which had been deprived of 
a confiderable quantity of its acid fpirit, even 
fironi this weak fait a ftrong pure fait may be 
prepared after the manner propofed in the 
fecond procefs. For the faline particles de- 
prived of their acid, as they are not a per- 
fed: muriatic fait, cannot therefore form into 
cubic cryftals, but will either fubfide in the 
brine, in a white powder, or elfe, after the 
procefs is finiftied, will remain in the mother 
brine or bittern in the form of an alcaline 
fait ; fo that only the ftrong pure cryftals of 
fait will be reduced into a folid form in 
the fecond procefs -, but in the fecond pro- 
cefs, here recommended, care is taken a- 
gain to reftore to thofe alcaline particles, 
the acid fpirit of which they had be- 
fore been deprived, and with it to convert 

them 
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them into a perfedt muriatic fait. And the 
heat wherewith it is propofed to evaporate 
the water from the brine, being mild and 
well regulated, none of the acid fpirit will 
again be wafted. The fait therefore refined 
according to the method here propofed, may 
well be efteemed a purer and ftronger fait 
than that refined by the Hollanders, and at 
leaft equally excellent for preferving provifi- 
ons. So that it will fully anfwer all the re- 
quifites in the foregoing problem. 

As to thofe additions which many recom- 
mend in order to make the fait grain or cry- 
ftallize better, and to render it of a firmer 
and harder texture, they feem in this procefs 
entirely fuperfluous, and would prove pre- 
judicial rather than ferviceable, by rendering 
the fait impure. For when the watery va- 
pours exhale from the brine, by a mild and 
gentle heat, the fait naturally forms into 
large hard cryftals without any addition, as 
may be obferved in the preparation of bay 
fait. 

In the above procefs for refining white 
fait, the moft exadt methods are delcribed ; 
although in practice fuch great accuracy may 
probably not be required : So that inftead 
of the ftrong white fait prepared according 

to 
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to the firft procefs, a weaker kind, boiled 
with more violent fires, may probably be 
fubftituted without any damage; and in- 
ftead of pure river water propofed in the fc- 
cond procefs for diflblving the fait, fea water 
may be fubftituted, agreeably to the praftico 
of the Dutch, and then a confiderable part 
of the expence will be faved. There are 
even feme kinds of natural brine fofrec firom 
fcratch, bitter falts, and other impurities, 
that, after they are depurated from their fedi- 
ment, and properly clarified, may probably, 
by the method propofed inthefecond procefs, 
be reduced into a pure ftrong fait, fit to be 
ufed as a condiment without undergoing the 
previous operation of boiling into white fait ; 
fuch, probably, may be the excellejit brine of 
Droit wich. 

And although the brine of Chefhire, and 
alfo the rock fait of that county, contain 
much fcratch and other impurities, infomuch 
that the Dutch have found by experience, 
that the latter cannot, by their method, be 
refined into fo ftrong and pure a fait, as that 
which they prepare from marine bay fait ; 
yet there is great reafon to believe, that, if 
the muriatic fpirit before recommended be 

rightly 
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rightly applied and other proper means be 
tifed, a ftrong and pure white fait may be 
prepared, at one procefs, not only from 
Englifh rock fait, and jnoft kinds of Englifh 
brine, but alfo from fea water, which will 
be very fit for curing provifions, in all the 
different ways, and for all ufes. For fo great 
is the efficacy of this ipirit, that by a proper 
mixture thereof, even common white fait may, 
in cafcs of neceffity , be made to ferve for curing 
beef for long voyages 5 as I have reafon to 
conclude from my own experiments, as 
well as from others, with which I have been 
made accjuainted, 

PROP. II. 

In fever al parts of Great Britain^ white fait 
might he refined by the foregoing method^ 
at a fmall expence^ and in any quantity 
wanted. 

It is a happinefs to Great Britain to be 
furrounded with feas, which, befides other 
advantages drawn from them, may be made 
to yield an inexhauftible ftore of ililt. This 
ifland likewife abounds in rock fait, and na- 
tural brine 3 from all which refined fait may 

be 
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be prepared in any quantities that can pofli- 
bly be wanted, either for home confump- 
tion, or for exportation abroad. 

Moreover, it is a blefling peculiar to 
this ifland, to have yaft mines of foffil coal 
in many places, nigh the fea, and nigh fait 
fprings and mines of rock fait ; with which 
coal, fait might be refined much cheaper 
here than in moft other countries. 

In many parts of Great Britain, as at! 
Shields, pit-coals are fo cheap, that fait 
boiled with them from fea water, can be 
afforded at fo fmall a price as eight pence 
per bufliel ; and might, no dqubt, be 
afforded at fuch places, for half the money, 
if, inftead of boiling, fea water into fak, 
they ufed the fame tO'ater firft heightened 
into brine by the fim -ind air, aftef the me- 
thod here propofed ; vtnd if, inftciad of pans 
holding about 1800 gallons, fhey iifed pans 
like thbfe of the Dutch, holding nigh ten 
timtis that quantity. 

TrtiE fait boilers at Lemington who 
heighteii fea water into brine (by a method 
not the hioft commodious) ufe chiefly New- 
caftle coals in boiling their fait, and pay five 
or fix times the price for them that is paid 
at Newcaftle or Shields. But in making a 

certain 
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certain quantity of ialt, they only evaporate 
one gallon of water by fire, for eight or ten 
gallons evaporated by the fait boilers at 
Shields ; and with a pan of the fame mag- 
nitude, and the fame quantity of coals ufed 
at Shields, can make at leaA five or fix 
times the quantity of fait that is made at 
the latter place > by which means they are 
able to fell their fait at the London market, 
even cheaper than the fait boilers of Shields. 
From whence appears the great profit of 
heightening the fea water into brine, by the 
force of the fun and air. 

The great advantage of ufing large pans 

like thofe of the Dutch will alfo appear, by 

coniidering, that a large furnace will require 

lefs fuel in proportion to its magnitude to 

heat it to a certain degree, than is required 

in a fmaller one ; and that two lobourers, 

who are now employed in working two fait 

pans of the common fize ufed at Shields, 

which hold each about 1800 gallons, will, 

with greater eafe, work a large pan, of the 

fize above propofed, holding about ten times 

that quantity; fo that the price of labour 

and fuel (which are the articles of the 

greateft expence) will be much lefs in the 

larger 
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larger work than in the fmaller^ in proper* 
tion to the quantity of fait made in each. 

The Dutch, in refining fait for the table, 
work out one of their large pans of brine 
every twenty-four hours 3 and if, from each 
gallon (wine meafure) of the brine ufed, 
two pounds and an half of fait be extradt- 
ed ; then, in a pan whofe bottom is forty 
feet fquare, and depth eighteen inches^ they 
ufually make 801 bufhels of table fait every 
twenty-four hours '. And the fame quan- 
tity of fait might be made from brine of 
equal ftrength, in an equal time, whether 
the brine be a folution of coarfe bay fait, as 
ufed by the Dutch, or fea water heightened 
by the fun, after the manner before propofed. 
But, as in the firft procefs before defcribed, 
it is propofed to evaporate the brine with a 
very gentle heat, in order that the fait may 
be very ftrong ; we fhall therefore fuppofe 
only fix inches depth of brine to be eva- 
porated every twenty-four hpurs, and then 
the whole procefs will take up three days j 

* Suppofing the pan to be filled quite to the brim ; 
but if the pan fhould not be quite filled, they may not- 
withftanding make this quanticy of fait every twenty- 
four hours, by ufing a ftronger brine than here fup- 
pofed. 

and 
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and fuch gentle fires will be applied, thatf 
probably not much more fuel will be con-^ 
fumed in thofe three days, than is confumed 
in the fame time, in boiling fea water with 
violent fires in the common Newcaflle fait 
pans, which hold about 1 800 gallons. Al- 
though in the large pan 801 bufhels of 
ftrong fait will be made in three days 3 and 
only about 60 bufhels of a weaker fait in 
the fmall pan, by the method now in ufe, 
as I have been affured by very good judges. 
But if, in working the large pan, ac- 
cording to the method here propofed, it 
fhould be granted, that even twice as many 
coals were confumed as would work a New- 
caflle fait pan of the ordinary fize, with 
violent fires, which is certainly a very large 
allowance ; then, as many coals would be 
confumed in three days, in working the 
large pan, as would make 120 bufhels, or 
three tuns of fait, according to the method 
now pradlifed about Newcaflle. And, al- 
lowing three chaldrons of coals to make a 
tun of fait, after the method there pradifed, 
agreeable to the eflimates of fome of their 
mofl experienced fait boilers ; then nine 
chaldrons of coals (which at Newcaflle are 
fold for 2I. 9 s. 6d.) would, by the method 

here 
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here propofed make from brine 801 bufhels 
or twenty tuns of fait. So that the expence 
of coals (where they can be had fo cheap as 
at Newcaftle) would not exceed 2S. 6d. for - 
every tun of fait thus prepared. Although^ 
in making white fait after the common me- 
thods, fuel is the moft expenlive article ) 
and at Newcaftle, where coals are fo cheap^ 
cofts above half the price of the fait prepared 
with it. 

The fame calculations alfo fliew the ex- 
traordinary advantages of making white fait 
from natural brine, or rock fait in large 
pans, according to the method here pro- 
pofed. 

But if fea water be boiled down to white 
fait without any previous preparation, after 
the method before propofed ; then, in a 
large fquare pan, fuch as is directed for that 
ufe, 65828 gallons of water will be evapo* 
rated at each procefs, from which may be 
obtained 235 bufhels of fait, allowing a 
pound of fait to be extra(fted from forty 
pints of the water. 

I AM very far from impoiing the above 
calculations upon the public for fuch as will 
be found exad:ly true in pradice ; being fen* 
iible that true eftimates of the expence of 
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preparing white fait by the methods here 
propofed, can only be made from proper 
experiments. Although thefe calculations 
fufiiciently prove, that a ftrong white fait 
may be made by the propofed methods 
confiderably cheaper, than a weaker fait is 
made by the methods now in ufe ; and very 
probably might be afforded for half the 
price for which white fait is now ufually 
fold. 

If this ihould be found true by experi- 
ence; then, as it would probably coft little 
more to refine the white fait than to make 
it from brine or fea water 5 white fait re- 
fined after the method before direded might 
therefore probably be afforded for the fame 
price now ufually paid for common white 
fait, viz. from fix pence to ten pence per 
bufhel. 

But as it may be neceffary to fet this 
matter in a clearer light ; let it be fuppofed 
that the white fait ufed in refining, cofts 
eight pence per bufhel, which is about the 
wholefale price of the fait made at Shields. 
In. this eight pence is therefore included the 
price of coals, labour, a proper confidera- 
tion for the houfes, veffels, a^d other uten- 
fils employed in preparing tliis buflicl of 
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fait ; and alfo the profit of the owner of 
the work. But as It is found by experience, 
that forty pounds of fea water is commonly 
evaporated for each pound of fait obtained, 
therefore in making a bufliel or fifty-fix 
pounds of fait 56X40=2240 pounds^ or 
about 280 gallons of water may be fuppofed 
to be evaporated. But 280 gallons of water 
will very wdl diffolve twelve buihels of 
fait, allowing lefs than two pounds and an 
half of fait to a gallon of water. So that 
twelve bufhels of fait may be refined, by 
evaporating the fame quantity of water that 
is commonly evaporated in boiling one bufhel 
of fait from fea water. And if a proper 
apparatus be ufed, fuch as before defcribcd, 
the cxpence of evaporating this quantity of 
water firom the refined fait, will not proba- 
bly exceed the expence of evaporating it 
from the boiled fait, according to the pre- 
fent method. But allowing the expence of 
evaporating the faid quantity of water from 
the refined falt^ to be treble the expence of 
evapc«ating it from the common boiled fait ; 
aliowmg alfo the drofs and impurities of 
the boiled fait, together with that which is 
loft of it in refining, to be a twelfth part of 
the whole -, fo that from twelve bufliels of 
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the common boiled fait, only eleven bufhels 
of refined fait can be obtained ; then the 
price of eleven bufhels of refined fait will 
be as follows ; 

1. s. d. 

To twelve bufliels of common? ^ 
white fait at 8d. per buflid J 

To the expence of evaporating 
280 gallons of water, and 
Other expences of refining the 
faid fait j being treble the ex- 
pences of evaporating the fame 
quantity of water, and of the 
other expences attending the 
preparation of a bufhel of 
white fea fait, after the com- 
mon method 



>o 



J 



So that 1 1 bufhels of refined fait 7 ^ ,_ 
will coft J 



mmi 



Which is nearly eleven pence per bufliel, 
and the expence of refining will be fome- 
what lefs than three pence per bufheL 

But if, inftead of fea fait, boiled rock 
fait, or brine fait be ufed, which can now be 
afforded in Chefhire for fix pence per bufh- 
el J then the eftimate wall ftand thus : 

To 
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1. s. d 
To 1 2 buftiels of boiled rock, or 7 

brine fait |o 6 o 

Charges of refining 020 



And the price of eleven bufliels of 1 ^ 

refined fait will be S. 

Which is Sd.TT, or nearly 8d. 3 per 

bufhel. 

But if white fait prepared by the me- 
thod recommended under propofition the 
firft be ufed, which in feveral parts of Great 
Britain may probably be afforded for four 
pence per bufhel j then, according to the 
above eflimates, the refined fait will cofl the 
refiner about fix pence halfpenny per bufhel, 
who may therefore very well afford to fell 
it for eight pence per bufhel. 

The following eflimate brings the matter 
a little nearer to pradtice, and therefore to 
fome may feem more clear and fatisfaftory 
than the foregoing. 

The Dutch fait pan of a cylindrical form, 
forty feet in diameter, and eighteen inches 
deep, will contain 141 06 gallons, wine mea- 
fure. Suppofing therefore, that into a pan 
of thatfize 14000 gallons of brine be pour- 
ed, of fuch a flrength, that from each gal- 
lon 
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Ion two pounds and an half averdupoize of 
fait may be extraded. From the whole 
14000 gallons of brine, then may be ex- 
trafted 35000 pounds or 625 bufliels of 
fait. So that 625 bufhels of refined fait 
may eafily be prepared in fuch a pan in fix 
days (the Dutch perform this operation in 
three days) allowing only three inches depth 
of water to exhale every twenty-four hours. 
And if the whole procefs be confidered, the 
labour and attendance required in working 
fiich a pan will not appear greater, than is 
required in working a common Newcaftle 
pan, in boiling fea water into fait. And, 
as very fl:rong fires are ufed in boilmg fea 
water, as many coals will probably be con- 
fumed in keeping fuch a common pan con- 
ftantly at work, as in keeping the brine in 
the large Dutch pan of a mild and tempe- 
rate heat. It therefore feems highly proba- 
ble, that the expence of fuel and labour 
will be as great in working a common pan 
in boiling fea fait, as in working a pan of 
the above dimenfions in refining fait. 

But in a common pan about 120 bufh- 
els of fait may be boiled from fea water in 
fix days, the price of which at eight pence 
per bufhel is four pounds j in which four 

pounds 



White Salt, 279 

pounds is not only included the price of 
labour and coals, but alfo a proper allow- 
ance for the wear of veflels and utenfils^ 
and for all other contingent expences, toge- 
ther with the profit of the owner of the 
work. But fuppofing the expence of la- 
bour and fires only, in the propofed work 
for refining fait, to amount in fix days to 
four pounds ; and allowing three pounds 
more for the wear of veflels and utenfils, and 
other contingent expences, and the refiners 
profit ; and alfo eighteen (hillings more for 
fifty-four bufliels of white fait, which may 
be fuppofed to be wafted in the procefs. 
Then the whole expence of the work for 
fix days (the profit of the owner included) 
will amount to feven pounds eighteen (hil- 
lings 'y which being charged upon 625 
bufliels of fait, in that time refined, amounts 
to very little more than three pence per 
bufhel. 

As in the above calculations large al- 
lowances are made in every article ; it there- 
fore feems probable, that fait refined in the 
foregoing manner, may in feveral parts of 
Great Britain be aflforded for fo fmall a 
price as eight pence per buihel. But fhould 
we even fuppofc the unrefined white fait to 

I coft 
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coft eight pence per bufliel 3 and inflead af 
three pence per bufhel, the price of refining 
as before eAimated, fliould allow thrice that 
fum, or nine pence per bufliel for refining 
it ; then the price of a bufliel of this refined, 
fait would be feventeen pence, which is lefs 
than the Dutch pay for their fl:rong refined 
fait ; and is lefs than half the fum now ufu- 
ally paid in London for bay fait, for curing 
provifions. For in times of peace, the beft 
bay fait commonly there cofts the confumer 
about ten fliillings per bufliel, weighing 
eighty-fix pounds ; and now, in time of war, 
eleven fliillings per bufliel ; which, abftradtcd 
from the duty, is two fliillings and ten pence 
two thirds for fifty-fix pounds ; the weight 
of a bufliel of white fait. So that if the 
Britifli refiner can afford his fait at the mar«- 
ket for lefs than two fliillings and ten pence 
two thirds per bufliel, large fums of money 
may be faved in the nation, which are now 
paid for foreign fait, and ferve to enrich 
our enemies and rivals in trade. 

All thefe calculations are made without 
any regard had to the fait duties; upon a 
fuppofition that the fait is fold duty free, 
as that is which is exported abroad, or ufed 
in curing fifli for foreign Confumption. But 

if 
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if tbe duties^ as now regulated by laW^ are 
alfo taken into confideration, the Britifh re-^ 
£ner of white faltj hath greatly the advan^ 
tage over the importer of foreign fait, a8 
will appear from the accounts already given 
of the duties upon each. 

From ill the above-mentioned fafts and 
teafonings we may therefore conclude^ that 
white fait refined after the foregoing me*- 
thod, (probably better in quality, and fitter 
for the ufe of "the fiflieries, and for curing 
all kinds of provifions, than French, and 
other impure kinds of bay fait) might eafily 
be prepared in Great Britain, in any quan- 
tity wanted, and might be there aiForde^ 
confiderably cheaper than foreign bay fait ; 
{6 that the money piid to foreigners for fait 
might eafily be faved in the kingdom, and 
great advantages might arife from ufing this 
fait (or pure bay fait prepared as before di-* 
rcdted) in the Britiih fiftieries j and by meant 
thereof, the Britifh colonies in the Weft In- 
dies, and the navies and commerce of Great 
Britain, might be put out of a ftate of dc- 
pendance upon its enemies for one of thoic 
neceflTaries without which they cannot pofli- 
bly fubfift. 

U AND 
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AND now it may be proper to conclucfe 
this treatife with obferving, that moft of the 
fads referred to in the courfe of thefe diA 
quifitions, are fuch, as the conftant pra<fliie 
of thofe who make fait fufficiently warrants 
us to rely upon for true and certain ; or elfe, 
they are the obfervations of judicious fait 
officers, daily converfant in thefe matters; 
or, of curious and inquifitive navigators, 
merchants, travellers, and naturalifts; or 
laftly, the experiments of many learned 
phyficians, chemifts, and philofophers ; the 
truth of which feveral fadls, though many 
of them have long been publifhed, hath 
never to my knowledge been called in que- 
ftion. So that thefe obfervations and expe- 
riments may probably be more relied upon 
by the public, than if they had only been 
made by myfelf ; fince they have the tefti- 
mony of many ikilful and unprejudiced per- 
fonSjwho could have no notion of the ufesto 
which they have been here applied. If there- 
fore the arguments founded upon thofe fads 
ihould be efteemed any ways reafonable and 
fatisfadory, I humbly prefume to remark, 
that it might not be unworthy the wifdom 
of the Britifli legiflature to dire<ft a more full 
inquiry to be made into a matter of this im- 
portance J 



jJohdrice 5 and to order pf oper works to be 
feredtcd fof making bay fait, arid for making 
and refining white fait; and to put thofi 
Works under the niandgeriierit of able and 
judicious perfons, to make exadt and ac-^ 
curate fryals, in order to difcover the beft 
and cheapeft methods of making iDay fait, 
dnd of making and defining all kinds o^ 
white fait. And thfe methods which fliould 
be mofi ippro'ved of, might for the general 
good, be made public, and eftabliflied by 
law, as a cbmiiion Aahdard, to which all 
thofe who make fait in the Britifli do- 
tninions fliould be obliged to conform. And 
It Would be the iiitereft of the proprietors 
df fait Works ftnftly to comply with the 
rules {o cflibliflied ; but if they fliould heg- 
ledl therri, the exaft obfervance of them 
might, with the greateft eafe be ehforced ; 
lince his Mijefty hath oflicets wko conftantly 
dtteiid at all fait Works, who are commonly 
well flcilled in the bulinefs of" making fait, 
And might eafily be. made acqdaifited with 
the fules eftabliflied, and with the qualities 
required in the feveral kinds of fait, arid 
might have orders to infpedt over the prepa-* 
ration of fait, and to receive norie into the 
king's warehoufes, but fuch as was fit for 

U z fale. 
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fale, and duly prepared according to the 
ftatute J and might have power to feize, and 
(with the aid of the civil magiftrate) to con- 
demn and deftroy all fait not rightly pre* 
pared, or at leaft to take care, that it was 
only applied to the improvement of land, 
and fuch like purpofes. Such an eftablifli- 
ment would put it out of the power of any 
one to impofe bad fait upon the publick, as 
is now too frequently done, in a mofl: fcan- 
lous manner, to the great damage of thofe 
who ufe fuch bad fait for curing provifions, 
and to the great prejudice of the health of 
many of his Majefty's fubjeds, who are often 
obliged to live upon provifions thus fadly 
cured. By fuch an eftablifhment alfo, the 
fait ofiicers might be made to do a very con- 
fiderable benefit to the nation, with little ad- 
ditional trouble to themfelves, and his ma- 
jefty's fubjecSs would have reafon to efteem 
the duties upon fait lefs burthenfome than 
at prefent, if by this means they were affured 
of being conftantly fupplied with fuch fait 
as was moft fit and proper for the fcveral 
purpofes for which it was defigned. ' 
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33, Is the opening, by which the water runs 
out of the fecond into the third receptacle, 

The pricks, you fee ip the water throughout 
the whole fpheme, mark th? courfeand 
turnings, which tjje water is forced to 
make before it cbines to hbbbh^ which 
are the places where the fait is made* 

kbffhb. Are the beds of the marifh, where 
the fait is made ; and n\ them the wate^ 
xnuft not |;>e above ai> inch apd an half 
tieep. Each of thefe beds is fifteen f(?et 
long and fourteen fept large. 

99999. Are the Jittle channels between the 
bcd^, 

88888. Arc the apertures, by which the beds 
receive the fea- water after naany windings 
wd turnings, 
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P L A T E II. 

Fig. I. Being a reprefentation of a marine 
faltern, with two boiling houfes, and the 
forehoufe in the middle between them. 

a a a. L*oeuvres for the vapours which arifc 
from the fait pan, 

i b. Windows in the roof. 

c c. Chimnies for the fmoke of the furnaces. 

P. Roof of tile or flate over the forehoufe. 

Q^C^Roofs of boards over the boiling houfes. 

Fig. II. A fedtion of the faid faltern made 

lengthways ; together with a feftion of 

a flied placed at the end of it with a ciftern 

for the fea- water. 
a a. L'oeuvres at the top of the boiling houfes 

for the fteam, 
cc. The chimnies. 
dd. The fait pans, 

e. Walks at the end of each fait pan. 
ff. The furnaces under the fait pans. 
gg. The afh pits, 
bh. The wood ciftern for the fait- water, 

which is from it conveyed through pipes 

into the fait pans. 
j. The pump, by which the fait water is 

raifed into the ciftern, from 

U 4 k. The 
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h The well, funk confiderably deeper than 
the bottom of the faltern to the level of 
the f^ at half flood. 

11. The partitiQii walls hetween the fore^* 
houfe and the boiling houfes^ 

mm. Solid beds^of earth. 

n. The flues of the furnaces. 

N. B. The pricked lines in the middle, of 
the forehbufe fhew the fituation of thp 
door, from which there is a defcent by .aa^ 
jnqUned plane to the bottom of the falteriu 
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PLATE III. 
Fig.l. A crors fefltion of tlic imrkuc.fitos 

cxkibi^jp^ tlv? frpQt qf the furore* t 
0<{. , Thp 4ooj:.5 of, tlie .two.cbamb^:* of.tlie 

/J^. THcafhpits. 

€C. The partition w41 . diyidkig^ thft^brer 

houfc frpm t|ie bQilirjg^hottfe, 
ddd. h brick arch which fupports the parti- 

tition wall when it is neceffary to take away 

the lower part and repair the fiimacc. 
e e. Stairs leading to the boiling houfe. 
f. Door of the boiling houfe. 
gg. Out walls and roof of the building. 
Fig. IL A crofs fedion of the furnace and 

fait pan. 
A. The fait pan, 
O. A crofs beam of iron which ferves to 

fupport the bottom of die pan by means 

of clafps and hooks. 
B B. The two chambers of the furnace« 
C C. The afli pits. 
M. The mid-feather, dividing the body of 

the furnace into two chambers. 
ff. The grates in which are feen the long 

bars of iron, and below them the crofe 

bars 
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bars or bearers, by which the others arc 

fupported. 
gg. Pillars of call iron called taplms which 

fupport the fait pan. 
jj. Walks on the fides of the pan, that on 

the iide next the door to which they 

draw the fait being broader than the walk 

on the other fide. 
//. Beds of fblid earth. 
nn. The out walls of the faltern* 
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P L A T E IV. 

JFig. I. A plan of the bottom of the furnace 

with the grates, flues, &c. 
ff. The grates as in the preceding figure. 
D D. The flues from which the fbiokq 

pafles into the chimney. 
e. The entrance into the chimney. 
f) b. The two mouth? of the furnace, 
pi. The mid-feather, 
kkk^. Thefe pricked lines fhew the dimcn-* 

fions of the bottom of the fait pan« 
Fig. IL A fedtiop of the furnace made length 

ways. 
JNT- B. The letters fhew the fame parts of 

the work as in the preceding fedtions. viz* 

A. The fait pan. 

0. The iron beams which fqpport its bot^ 
tom. 

B, A chamber of the fumace^ 
C One of the afli pits. 

D. One of the flues, 

e. The chimney, 

f. The grate, 

h A mouth of the furnace with 
k. Its door. 

^. Walk at the end of the fait pan* 
/. Bed of folid earth* 
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nn. The partition wall and walls of the 
chimney. 

^. B. The figures^ in this and die fofdgo- 
ing pkte are all made by one fcale, whith 
i$ given at the bottom of this plate. 
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PLATE V, 

From Agricx)la, De re metallica. Lib. xii. 

Fig. L Four pofts of wood fixed perpendi« 
cular in the earth ; on which are eredted 
two end beams, and feveral crofs beams^ 
from which hang down hooks, fupport* 
ing the bottom of the fait pan when fixed 
thereto by clafps. Thefe are ftill ufedin 
Germany ; as they were lately at feveral 
ialterns in England. 

Fig. II. A fait pan of iron plates with clafps 
fixed to its bottom. 
. Fig. III. The fame falt-pan placed over the 
furnace, and fupported by the wood beams, 
with the operators taking out the fait into 
bafkets, which in this work are hung up 
againft the wall. 

N. B. In thefe works there feems to have 
been no wall between the forehoufe and 
boiling houfe ; and the fait pan feems to 
have been expofed to the duft and fmofce 
of the fiirnace ; fo that when they ufed 
ftraw for fuel, its light aflies flying about 
made the fait black, 
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PLATE VI. 

Fig, I. The fait pans formerly ufed in 
Chcfliire foiir to a furnace j together with 
their furnace, and the hot houfe or ftovd 
behind them. From the Adls of the Royal 
Society. In which, 

,aaaa. The hothoufe between the wall and 
the chimney. 

b b. Two tunnels. 

C C. The chimney back into which the 
tunnels convey the fmoke. 

dddd. The four pans. 

E. The partition wall between the pans and 
the hot-houfe. 

ff. The fire-places* 

gg. The afh-hoIeSi 

h. The hearth below. 

i. The defcent to the hearth. 

Fig 2. Two wicker bafkets or barrows filled 
with fait and placed over the leach trough, 
as pradtifed at the Chefliire fait works ; 
From the faid afts. 

Fig: 3. A fkimmer made of boards, more 
comqiodious than the Chefhire loot,- or 
any other inftrument yet invented foi' 
Ikimming the brine. 

Fig. 4. The Dutch wooden rake, its han-^ 
I die 



riaaVI. 




iii 



it 












